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PREFACE  TO  THE  SECOND  EDITION 

Since  the  appearance  of  the  first  edition  of  this  book  in  1923, 
the  interest  in  intelligence  testing  has  increased  and  widened  to 
such  an  extent  as  to  make  a revision  of  the  book  necessary. 
New  and  better  tests  have  appeared,  much  has  been  written 
about  the  theory  of  intelligence,  and  the  tests  themselves  have 
been  given  to  greater  numbers  and  more  varied  groups  of  in- 
dividuals. This  has  meant  the  complete  re-writing  of  many 
chapters  and  the  inclusion  of  entirely  new  chapters.  The 
bibliographies  at  the  end  of  each  chapter  have  been  brought 
up  to  date  and  lengthened,  so  as  to  provide  a good  starting 
point  for  a more  intensive  study  of  the  topics  discussed. 


Yonkers,  New  York, 
October  16,  1930. 


R.  P. 


PREFACE  TO  FIRST  EDITION 


This  book  is  an  attempt  to  give  a simple  account  of  intelli- 
gence testing  and  the  results  which  have  so  far  been  achieved 
by  the  testing  movement.  It  is  designed  for  use  as  a text  in  a 
college  course,  and  it  is  hoped  that  it  will  prove  useful  in  serv- 
ing as  a guide  to  the  thousands  of  teachers  who  are  now 
becoming  interested  in  the  use  of  intelligence  tests  in  their 
schools. 

The  book  is  not  a treatise  on  measurement  in  education  or 
psychology.  For  this  purpose,  we  have  already  the  valuable 
works  of  Thorndike,  Rugg,  and  others.  Nor  does  it  deal  with 
the  technique  of  test  construction,  which  has  been  recently 
covered  by  McCall.  Furthermore,  it  does  not  deal  with  edu- 
cational tests,  that  is,  with  tests  of  achievement  in  school  sub- 
jects, for  in  this  field  there  are  now  many  books.  It  is  rather 
an  attempt  to  tell  the  reader  what  is  meant  by  intelligence 
testing,  what  means  are  employed  to  test  general  intelligence, 
and  what  results  have  been  achieved. 

Part  One  is  mainly  historical  and  theoretical  in  nature.  It 
shows  the  gradual  evolution  of  the  intelligence  test  and  dis- 
cusses some  of  the  basic  assumptions  underlying  the  work. 

Part  Two  is  a description  of  the  various  tests,  individual 
and  group,  that  are  at  present  available.  It  aims  to  give  the 
student  a survey  of  the  various  methods  by  means  of  which 
intelligence  is  tested.  The  classroom  instructor  will  supple- 
ment here  by  giving  or  demonstrating  to  his  class  the  different 
types  of  tests.  In  some  classes  practical  work  with  the  tests 
in  schools  will  be  feasible  and  desirable. 

Part  Three  summarizes  the  main  results  of  intelligence  test- 
ing. Up  to  the  present  time  this  material  has  been  scattered 
in  numerous  periodicals,  monographs  and  books.  Many  of 
these  are  inaccessible  to  the  student.  The  author  has  at- 
tempted to  bring  this  material  together  and  indicate  what 
conclusions  can  be  drawn  at  the  present  time.  The  numerous 
references  in  this  section  may  be  utilized  by  the  instructor  as 
assignments  for  further  study  by  his  students. 
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PREFACE  TO  FIRST  EDITION 


Bibliographical  references  follow  each  chapter.  These  are 
arranged  in  alphabetical  order  according  to  the  name  of  the 
writer.  In  the  text,  the  date  of  publication  of  the  work  referred 
to  is  put  in  parenthesis  after  the  writer’s  name. 

Throughout  the  book  the  influence  of  Thorndike’s  work  will 
be  obvious  to  the  student.  No  one  man  has  had  more  to  do 
with  stimulating  the  measurement  movement  in  this  country 
than  Professor  Thorndike.  It  is  fitting,  therefore,  that  the 
author  should  acknowledge  his  indebtedness  in  this  place,  both 
for  the  inspiration  received  from  Professor  Thorndike’s  writ- 
ings and  for  his  personal  advice  and  encouragement.  He  also 
wishes  to  acknowledge  the  very  valuable  help  rendered  by 
Professor  Peter  Sandiford  of  Toronto  University,  who  read  the 
original  manuscript  and  made  many  important  suggestions. 
Also,  he  takes  pleasure  in  acknowledging  here  the  great  as- 
sistance rendered  by  his  wife  in  preparing  the  manuscript  for 
the  printer  and  in  seeing  the  book  through  the  press. 

Intelligence  testing  is  of  recent  growth,  and  the  accomplish- 
ments of  the  last  fifteen  years  have  been  great.  Nevertheless, 
we  stand  merely  at  the  beginning  of  an  important  chapter  in 
the  measurement  of  human  behavior.  The  future  will  see  new 
and  more  accurate  tests.  It  will  see  tests  applied  for  purposes 
now  unthought  of.  The  types  of  individuals  tested,  which  form 
the  chapter  headings  of  Part  Three,  will  undoubtedly  increase 
in  numbers.  A future  edition  of  such  a book  as  this  may  well 
have  such  chapter  headings  as  “The  Immigrant” ; “The  Voter"  ; 
“The  Applicant  for  a Marriage  License”;  “The  Candidate  for 
Public  Office”;  “The  Civil  Servant”;  and  so  forth.  For  in- 
telligence is  one  of  the  aspects  of  an  individual’s  personality 
that  is  of  great  importance  in  modern  civilized  life.  And  now 
that  we  are  able  to  measure  it  with  a fair  degree  of  accuracy, 
intelligence  tests  will  find  a wider  and  wider  field  of  applica- 
tion. 

R.  P. 

New  York, 

January,  1923. 
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PART  I 

HISTORICAL  AND  THEORETICAL 


CHAPTER  I 


EARLY  HISTORY  OF  INTELLIGENCE  TESTING 


Although  the  intelligence  test,  as  we  know  it  to-day,  is  of 
recent  growth,  it  is,  nevertheless,  interesting  to  trace  its  earl\ 
history,  and  to  find  some  of  the  causes  which  led  to  its  develop- 
ment. Like  so  many  of  the  results  of  modern  science,  the  intel- 
ligence test  may  be  said  to  have  appeared  as  the  fulfilment  of 
a need  that  existed.  It  came  to  supply  a want  in  society.  And 
the  science  of  psychology  had  progressed  far  enough  in  the 
problem  of  mental  testing  to  be  ready  to  fill  this  need  when  the 
time  came.  We  may  thus  think  of  these  two  aspects,  the  theo- 
retical interest  and  the  practical  need,  and  we  may  further  con- 
sider them  as  brought  to  a focus  in  the  work  of  Binet,  as  exem- 
plified by  his  construction  of  the  Binet-Simon  Scale.  Let  us 
call  the  theoretical  interest  in  the  problem  the  psychological 
interest  and  the  practical  interest  the  sociological  interest.  The 
following  diagram  will  help  to  illustrate  this  presentation  of  the 
subject : 


A. 


SOCIOLOGICAL  FACTORS 


Insane 

Deaf 

Feebleminded 

Delinquents 


\ Binet  ^ 

(1857-1911) 


X.  APPLICATIONS 
Feebleminded 
Delinquents 
School  children 
^ College  students 


B.  PSYCHOLOGICAL  FACTORS  Y. 
Experimental  Psychology 
Individual  Differences 
Eugenics 
Anthropology 


TESTS 

Binet  Revisions 
Stanford  scale 
Performance  scale 
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The  left  side  of  our  diagram  represents  the  forces,  practical 
and  theoretical,  leading  up  to  the  work  of  Binet,  and  the  right 
side  the  modern  development  of  the  work,  which  we  have  rep- 
resented as  brought  to  a focus  by  Binet.  The  upper  half  of 
the  diagram  represents  the  practical  field,  and  the  lower  the 
theoretical.  The  sociological  trend  stimulated  the  psychologist 
to  devise  means  to  fill  the  needs  of  society  and  once  these 
means  were  supplied,  we  see  the  application  of  these  to  many 
different  groups  of  individuals.  The  psychological  trend  gave 
the  psychologist  the  tools  with  which  to  work  and  once  these 
were  adapted  to  the  new  demands,  we  see  an  extension  of  these 
kinds  of  tools  in  the  shape  of  innumerable  scales  and  tests,  only 
a few  of  which  we  have  indicated  in  our  diagram. 

By  bringing  these  trends  to  a focus  in  the  work  of  Binet,  we 
do  not  mean  to  suggest  that  he  was  the  only  worker  in  the  field, 
nor  that  his  influence  was  the  only  influence  leading  to  the 
development  of  scales  for  mental  measurement.  There  were 
many  workers  and  many  currents  of  interest,  so  many,  indeed, 
that  our  diagram  would  become  too  complicated  if  we  tried  to 
include  them  all.  It  was,  however,  the  work  of  Binet  during 
the  years  1905  to  1911,  around  which  the  main  interest  cen- 
tered, and  it  was  his  scale  that  first  won  universal  recognition 
as  a practical  means  for  the  measurement  of  mental  ability. 

In  this  chapter  we  shall  trace  briefly  the  two  influences,  the 
sociological  and  the  psychological,  that  led  to  the  establishment 
of  scales  for  the  measurement  of  intelligence.  The  work  of 
Binet  and  of  the  other  workers  who  followed  him,  and  the  re- 
sults of  the  application  of  their  tests  will  be  taken  up  in  suc- 
ceeding chapters. 


A.  THE  SOCIOLOGICAL  TREND 

By  this  we  mean  those  forces  in  society  directing  our  atten- 
tion to  the  defective  and  delinquent  classes.  These  classes  first 
aroused  the  interest  of  the  psychologist  because  of  their  peculi- 
arities in  mental  make-up.  This  is  particularly  true  of  the 
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feebleminded,  and  the  application  of  the  first  scales  for  measur- 
ing intelligence  was  largely  restricted  to  them.  It  might  be 
well,  therefore,  to  trace  briefly  the  attitude  of  society  towards 
this  group  of  individuals. 

Ancient  Period. — We  have  little  information  as  to  the 
feebleminded  in  ancient  Greece  and  Rome.  Exposure  of  un- 
desirable children  was  practised  and  at  certain  periods  and  in 
certain  places  was  common.  In  general  the  obviously  physi- 
cally defective  were  exposed,  and,  to  the  extent  that  feeble- 
mindedness is  accompanied  by  physical  defect,  the  feeble- 
minded would  thus  be  eliminated.  The  great  mass  of  feeble- 
minded, sound  in  body,  would  escape.  During  the  period  of 
the  Roman  Empire  exposure  was  not  so  common,  and  the  cynic 
has  suggested  that,  had  the  old  Roman  custom  more  commonly 
prevailed,  the  world  might  have  been  spared  the  excesses  of  a 
Nero  or  a Commodus. 

Medieval  Period. — The  emphasis  of  Christianity  upon  char- 
ity and  mercy  caused  a decided  change  in  the  attitude  of  so- 
ciety towards  the  physically  and  mentally  defective.  All  classes 
of  the  “despised  and  rejected”  were  cared  for  in  asylums  by  the 
Church.  This  attitude  was  marked  by  sympathy  and  pity,  but 
was  absolutely  lacking  in  understanding  or  in  helpful  service. 
The  insane  and  feebleminded  were  tolerated  and  in  many  cases 
regarded  with  a sort  of  religious  awe.  They  were  supposed  to 
be  under  the  special  protection  of  God,  and  the  ravings  of  the 
“fool”  were  sometimes  taken  for  divine  revelations.  This  re- 
ligious reverence  is  well  expressed  in  the  French  “enfants  du 
bon  Dieu,”  and  in  the  term  “innocents”  as  used  in  Scotland  and 
Ireland.  Later  on  the  “fool”  graduated  into  the  “jester,”  and 
this  position  was  often  filled  by  men  of  high  intellectual  attain- 
ments. 

During  this  period  the  laws  of  England  differentiate  between 
the  idiot  {idiot a a nativitate ) and  the  lunatic  ( idiota  a causa 
et  infirmitate) . In  an  old  law  book,  “The  New  Natura  Bre- 
vium,”  by  Sir  Anthony  Fitzherbert,  published  in  1534,  we  find 
the  following  suggestion  of  primitive  intelligence  tests : “And 
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he  who  shall  be  said  to  be  a sot  and  idiot  from  his  birth,  is 
such  a person  who  cannot  account  or  number  twenty  pence, 
nor  can  tell  who  was  his  father  or  mother,  nor  how  old  he  is, 
etc.,  so  as  it  may  appear  that  he  hath  no  understanding  of  rea- 
son what  shall  be  for  his  profit,  nor  what  for  his  loss.  But  if 
he  hath  such  understanding,  that  he  know  and  understand  his 
letters,  and  do  read  by  teaching  or  information  of  another  man, 
then  it  seemeth  he  is  not  a sot  nor  a natural  idiot.” 

The  Renaissance. — The  emphasis  of  Protestantism  upon 
the  individual  and  upon  his  individual  responsibility  for  his 
deeds  and  misdeeds,  caused  a sudden  change  in  the  attitude  of 
society  towards  the  feebleminded  and  insane.  Far  from  being 
considered  the  special  proteges  of  the  Deity,  they  are  now  re- 
garded as  the  children  of  Satan.  They  are  possessed  of  devils 
and  strenuous  treatment  must,  therefore,  be  applied  to  drive 
out  the  devils.  What  they  do,  they  do  intentionally  and  of 
their  own  free  will,  and,  therefore,  they  must  be  chastised  for 
their  misdeeds.  So  the  insane  and  feebleminded  who  offend  are 
whipped  and  bound  in  chains  and  cast  into  dungeons  until  such 
time  as  they  reform.  This  period  has  been  well  called  “the  era 
of  whips  and  chains.” 

The  industrial  revolution  of  the  eighteenth  century  produced 
a great  demand  for  child  labor.  The  condition  of  the  child 
mill-worker  in  all  industrial  centers  was  pitiable.  An  interest- 
ing reference  to  the  feebleminded  appears  in  the  custom,  preva- 
lent in  England  in  the  eighteenth  century,  of  binding  out  pau- 
per children  to  the  mill  owners.  “The  parish  authorities,  in 
order  to  get  rid  of  imbeciles,  often  bargained  that  the  mill- 
owners  take  one  idiot  with  every  twenty  children.  What  be- 
came of  the  idiots  is  not  known,  but  in  most  cases  they  did  not 
last  long  and  mysteriously  disappeared”  (Payne,  16). 

Modern  Period. — Gradually  the  modern  attitude  developed, 
characterized  by  a scientific  interest  in  the  insane  and  feeble- 
minded, and  also  by  a deeper  sense  of  social  justice  to  all 
classes.  The  fight  for  the  better  treatment  of  the  insane  was 
prosecuted  vigorously  during  the  nineteenth  century.  It  di- 
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THE  BLIND 

rected  the  attention  of  physicians  and  psychologists  to  this 
class  and  one  of  the  results  was  the  beginning  of  a real  study  of 
insanity.  As  this  went  on,  the  interest  was  extended  to  the 
feebleminded  and  the  present  era  of  enlightened  care  and  defi- 
nite study  of  feeblemindedness  was  begun. 

The  Deaf. — Excluding  from  consideration  the  charitable 
asylums  that  were  found  in  early  times  and  in  the  middle  ages, 
caring  for  the  outcasts  and  the  defectives  in  general,  we  may 
say  that,  of  children  who  are  not  entirely  normal,  deaf  children 
were  the  first  to  attract  the  special  interest  of  the  educator. 
The  affliction  of  deafness  is  more  striking  and  more  dramatic 
than  the  afflictions  of  blindness  or  of  feeblemindedness.  The 
uneducated  deaf  and,  therefore,  dumb  child  is  so  utterly  unlike 
the  normal  hearing  child  as  to  arrest  attention  at  once.  He  has 
no  means  of  communication  with  his  fellows  and  cannot  say  the 
simplest  words,  a condition  that  is  only  approached  by  a very 
low  grade  idiot,  whereas  in  other  ways  he  shows  signs  of  intelli- 
gence much  above  the  idiot.  Again  the  crude  attempts  of  the 
deaf  to  communicate  with  others  by  means  of  simple  natural 
signs  must  have  suggested  to  the  educator  a simple  means  of 
instruction  that  needed  only  to  be  enlarged  and  systematized. 

Ponce  de  Leon  (1520-1584)  is  credited  with  being  one  of  the 
first  to  educate  the  deaf  by  signs  and  also  by  oral  speech.  In 
the  seventeenth  century  Juan  Pablo  Bonet  is  supposed  to  have 
invented  a manual  alphabet  from  which  that  now  used  in  the 
United  States  is  descended.  In  the  eighteenth  century  Pereire 
in  France  revived  Bonet’s  alphabet  and  taught  lip-reading  and 
speech.  The  Institution  for  Deaf  Mutes  in  Paris  was  founded 
by  the  Abbe  de  l’Epee  (1712-1789),  and  the  methods  employed 
in  this  school  were  later  on  studied  by  T.  H.  Gallaudet  and 
brought  over  to  America.  He  became  the  head  of  the  first 
school  for  the  deaf  in  this  country,  the  American  Asylum  for 
the  Deaf  and  Dumb  at  Hartford,  Connecticut,  founded  in  1817. 

The  Blind. — After  the  work  for  the  deaf  was  well  started  it 
was  natural  that  the  interest  of  educators  should  extend  to  the 
blind.  Haiiy  in  France  began  definite  constructive  work  in 
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1798.  Very  soon  this  line  of  work  extended  to  several  coun- 
tries and  Dr.  Howe  in  Boston  was  the  first  superintendent  of 
the  Perkins  Institute  for  the  Blind  founded  in  1833. 

Interest  being  thus  directed  toward  abnormal  children,  it 
could  not  be  long  before  the  mentally  defective  child,  as  con- 
trasted with  those  suffering  primarily  from  the  physical  defects 
of  blindness  and  deafness,  would  claim  attention.  It  is  a fairly 
safe  conjecture  to  suppose  that  in  the  actual  work  with  the 
deaf  and  the  blind  the  problem  of  mental  defect  would  arise, 
and  we  know  that  idiots  and  imbeciles  were  sometimes  ad- 
mitted to  deaf  and  dumb  asylums.  The  interest  of  the  edu- 
cators, however,  was  rightly  centered  on  the  handicaps  of  deaf- 
ness and  blindness,  and  it  was,  therefore,  left  for  a more  dra- 
matic incident  to  turn  the  attention  of  scientists  to  the  problem 
of  feeblemindedness  itself. 

The  Feebleminded. — In  1797,  a so-called  wild  boy  was 
found  by  some  hunters  in  the  woods  of  Caune,  in  the  Depart- 
ment of  Aveyron  in  France,  and  was  brought  to  Paris,  where 
he  aroused  considerable  interest.  He  is  known  in  our  litera- 
ture as  the  Wild  Boy  of  Aveyron  ( Juvenis  Averionensis) , and 
we  may  consider  him  the  first  feebleminded  child  whose  educa- 
tion was  scientifically  attempted.  That  he  was  an  imbecile  was 
not  admitted  by  many  of  the  scientific  men  who  studied  him, 
although  Pinel  suspected  this  to  be  the  case.  Pinel  was  Physi- 
cian in  Chief  to  the  Bicetre  in  Paris,  a charitable  institution 
or  foundling  hospital,  founded  by  St.  Vincent  de  Paul,  caring 
for  the  feeble  in  mind  and  body.  The  boy,  however,  aroused 
the  interest  of  the  followers  of  de  Condillac,  the  sensualist  phi- 
losopher, and  they  imagined  that  here  would  be  an  admirable 
opportunity  to  watch  the  effect  of  sensations  upon  ideas  in 
the  gradual  transition  from  savagery  to  civilization.  There 
was  no  one  more  fitted  to  undertake  this  task  than  Itard,  the 
philosophically  minded  physician  of  the  Institution  for  Deaf- 
Mutes.  Itard  was  familiar  with  what  had  been  accomplished 
by  Pereire  and  de  1’Epee,  and  was  daily  in  touch  with  the  work 
of  Sicard  at  the  deaf  school.  He  was  well  qualified,  therefore, 
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to  make  good  use  of  the  methods  of  education  that  were  being 
used  with  the  deaf. 

Itard  worked  hard  and  accomplished  much  but  could  not  re- 
store the  boy  to  complete  normality.  When  it  dawned  upon 
Itard  at  last  that  the  boy  was  an  imbecile  or  idiot,  he  threw 
up  his  work  in  despair.  He  shared  the  common  medical  belief 
that  idiocy  was  incurable  and  that  idiots  were  “human  brutes” 
separated  by  a great  gulf  from  the  normal,  and,  therefore,  once 
sure  of  a diagnosis  of  idiocy  there  was  nothing  to  do  but  to 
send  the  boy  to  the  Bicetre  as  a custodial  case  unworthy  of 
training.  Itard  failed  to  see  that,  although  the  boy  was  an 
idiot  or  imbecile,  his  course  of  training  had  been  of  great  good 
to  him  and  had  made  him  less  of  a burden  to  society  than  he 
had  been  before. 

Seguin. — The  great  step  in  advance  made  by  the  method  of 
education  followed  by  Itard  and  the  great  fact  of  the  improv- 
ability  of  the  feebleminded  was  seen  and  appreciated  by  Seguin, 
the  pupil  of  Itard.  He  had  watched  with  interest  the  experi- 
ment of  his  master  and  he  carried  on  the  work  from  the  point 
where  Itard  abandoned  it.  In  1837  Seguin  commenced  the 
training  of  a few  cases  of  feebleminded  children.  In  1842 
he  convinced  the  authorities  of  the  desirability  of  educat- 
ing the  idiots  and  imbeciles  at  the  Bicetre  and  he  was  put  in 
charge  of  the  school  there.  This  marks  the  beginning  of  state 
schools  for  the  feebleminded.  From  this  time  on  the  State 
recognizes  the  necessity  for  training  these  individuals  in  addi- 
tion to  merely  housing  and  feeding  them. 

Seguin  is  also  important  in  our  history  because  he  is  the 
author  of  the  first  standard  book  dealing  with  the  education 
and  treatment  of  the  feebleminded.  His  book,  “Traitement 
moral,  hygiene  et  education  des  idiots,”  was  published  in  1846, 
four  years  after  he  commenced  his  work  at  the  Bicetre.  This 
book  has  been  well  called  “the  emancipation  proclamation  for 
the  fettered  soul  of  the  idiot”  (Johnson,  95).  There  is  much 
in  it  that  we  do  not  agree  with  at  the  present  time,  but  on  the 
other  hand  it  shows  a marvelous  insight  into  many  of  the 
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aspects  of  our  subject.  We  do  not  agree  with  the  sharp  distinc- 
tion that  he  draws  between  idiocy  and  imbecility  and  between 
both  of  these  and  backwardness,  but  his  plea  for  the  regulation 
of  marriage  to  restrict  the  propagation  of  the  feebleminded 
shows  that  he  appreciated  as  well  as  we  do  in  the  twentieth  cen- 
tury the  importance  of  the  factor  of  heredity.  The  whole  book 
is  written  in  an  aggressive  style  and  many  passages  are  directed 
against  the  ignorance,  apathy  and  conservatism  of  the  medical 
profession.  He  feels  keenly  that  the  medical  profession  as  a 
whole  is  not  as  actively  interested  in  the  problem  of  the  feeble- 
minded as  it  should  be,  and  that  their  conservative  attitude 
and  their  pretence  of  knowing  all  about  it  stands  in  the  way  of 
progress.  Seguin’s  whole  life  was  devoted  to  work  with  the 
feebleminded  and  by  coming  to  America  in  1848  he  stimulated 
directly  the  work  in  the  United  States.  While  in  this  country 
he  published  in  1864  his  English  book,  “Idiocy;  Its  Diagnosis 
and  Treatment  by  the  Physiological  Method.” 

In  other  countries  as  well  as  in  France,  attention  was  being 
directed  toward  the  feebleminded,  and  England,  Germany  and 
Switzerland  soon  took  up  the  work.  The  first  state  institution 
for  the  feebleminded  in  America  was  opened  in  Massachusetts 
in  1849.  New  York  followed  in  1851,  and  from  this  time  on- 
ward up  to  the  present  time  we  have  a record  of  the  opening 
of  one  institution  after  another.  The  great  majority  of  coun- 
tries now  fully  recognize  the  duty  of  making  some  kind  of  pro- 
vision for  the  mentally  defective. 

Special  Classes. — Commencing  a little  later  than  the  estab- 
lishment of  institutions  and  much  slower  in  making  headway, 
was  the  movement  for  the  separation  of  the  backward  and  dull 
children  into  special  classes  in  the  public  schools.  The  first 
special  class  was  started  in  Halle,  Germany,  in  1859,  with  the 
idea  of  stimulating  the  child  in  order  to  put  him  back  into  the 
regular  classes.  This  idea  existed  for  some  time,  but  finally 
had  to  be  abandoned  as  the  classes  gradually  filled  up  with 
feebleminded  children  who  could  not  keep  pace,  let  alone  catch 
up  with  the  regular  classes.  In  the  United  States,  the  first 
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special  class  for  backward  children  seems  to  have  been  or- 
ganized in  Cleveland  in  1893  (Mitchell,  16).  Although  the 
first  classes  were  started  only  shortly  after  the  opening  of  the 
first  institutions,  it  was  not  until  the  first  decade  of  the  twen- 
tieth century  that  the  special  class  became  a common  feature 
of  the  ordinary  public  school  system. 

Psychological  Clinic.— We  thus  see  a growing  interest  dur- 
ing the  nineteenth  century  on  the  part  of  the  social  reformer 
and  the  educator  in  the  care  of  the  feebleminded  and  it  is 
towards  the  end  of  the  century  that  we  notice  the  first  definite 
interest  on  the  part  of  the  psychologist.  This  is  typified  by  the 
opening  of  the  Psychological  Clinic  in  the  University  of  Penn- 
sylvania in  1896  under  Dr.  Lightner  Witmer.  Here  for  the  first 
time  we  see  the  emphasis  placed  upon  the  necessity  of  a careful 
psychological  diagnosis  of  the  nature  of  the  mental  deficiency 
together  with  an  attempt  to  treat  such  deficiency  as  far  as  it 
may  be  amenable  to  treatment  (Witmer,  07).  Let  us,  however, 
retrace  our  steps  for  the  time  being  in  order  to  follow  other 
influences  in  psychology  which  were  leading  up  to  the  develop- 
ment of  clinical  psychology  and  the  measurement  of  mentality. 


B.  THE  PSYCHOLOGICAL  TREND 

If  we  trace  the  influence  in  psychology  and  allied  sciences 
that  led  to  an  interest  in  mental  testing,  we  can  for  convenience 
distinguish  four  lines  of  approach:  (1)  experimental  psychol- 
ogy; (2)  the  study  of  individual  differences;  (3)  the  growth 
of  eugenics  and  (4)  anthropological  measurement. 

1.  Experimental  Psychology. — The  growth  of  experimental 
psychology  from  the  opening  of  Wundt’s  laboratory  in  Leipzig 
in  1879  was  very  rapid.  The  apparatus  and  methods  of  physi- 
ology and  physics  were  pressed  into  the  service  of  the  new 
science.  The  main  interest  centered  upon  a study  of  the  gen- 
eral laws  of  the  normal  human  mind,  and,  in  arriving  at  these, 
the  differences  between  the  different  individual  observers  acted 
as  disturbing  factors.  It  was  not  long,  however,  before  these 
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differences  became  in  themselves  of  interest.  This  is,  perhaps, 
best  seen  in  the  study  of  reaction  to  a visual,  an  auditory,  a 
cutaneous  or  some  other  kind  of  stimulus  regardless  of  the  ob- 
server’s own  peculiarities.  The  differences  between  observers, 
however,  soon  led  to  the  study  of  different  types  of  reaction, 
and  we  have  then  the  many  studies  dealing  with  so-called  sen- 
sory, motor  and  mixed  types.  It  can  readily  be  seen,  therefore, 
how  at  an  early  date  a study  of  individual  differences  them- 
selves was  bound  to  arise. 

Before  proceeding  to  touch  on  this  factor,  we  may  note  an 
outgrowth  of  German  experimental  psychology  that  indirectly 
helped  the  growth  of  clinical  psychology.  This  was  the  carry- 
ing over  of  the  apparatus  and  methods  of  the  psychological 
laboratory  into  the  psychiatrist’s  examining  room.  The  Ger- 
man psychiatrists  were  more  influenced  than  those  of  any  other 
country  by  the  new  experimental  psychology,  and  many  of 
them  received  a thorough  training  in  the  psychological  labora- 
tory. Kraeplin,  Sommer  and  Ziehen  are  the  outstanding  names 
and  the  work  they  did  was  essentially  the  application  of  the 
methods  of  experimental  psychology  to  the  study  of  insanity. 
Although  this  work  contributed  interesting  facts  to  our  knowl- 
edge of  the  psychology  of  insanity,  it  failed  to  give  us  any  new 
viewpoint,  such  as  the  Freudian  conception  of  the  abnormal 
mind  or  Binet’s  concept  of  general  intelligence  and  the  possi- 
bility of  its  measurement. 

2.  Individual  Differences. — We  have  seen  how  a study  of 
individual  differences  arose  out  of  the  work  in  the  psycho- 
logical laboratory,  and  in  the  last  decade  of  the  nineteenth  cen- 
tury a great  many  studies  appeared.  In  this  country  the  work 
was  championed  by  Cattell  and  it  would  seem  that  we  are  in- 
debted to  him  for  fixing  the  word  “test,”  as  denoting  a simple 
task  to  be  performed  by  subjects  in  the  investigation  of  indi- 
vidual differences.  Already  in  1890  we  find  him  writing  on 
“Mental  Tests  and  Measurements,”  pleading  for  standardiza- 
tion of  methods  of  procedure,  and  urging  the  necessity  for  the 
establishment  of  norms. 
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Very  few  of  the  tests  described  by  Cattell  are  tests  of  gen- 
eral intelligence;  they  are  mainly  sensory  and  sensory-motor 
tests.  Nevertheless,  we  see  here  a beginning  of  the  type  of 
work  that  led  later  to  intelligence  testing.  In  1894  Cattell 
began  testing  the  students  of  Columbia  College  during  their 
first  and  fourth  academic  years,  and  thus  began  the  testing  of 
Columbia  students,  which  has  culminated  in  the  work  of  Thorn- 
dike at  the  present  time.  In  1896  Cattell  and  Farrand  pub- 
lished the  first  results  of  these  tests.  About  one  hundred  stu- 
dents were  given  tests  of  vital  capacity,  strength  of  grip,  vision, 
reaction  time,  pain,  memory,  imagery,  etc.  The  authors  urge 
the  adoption  of  these  tests  and  that  they  be  given  in  a standard 
way  by  all  psychological  laboratories. 

In  this  same  decade  we  have  other  articles  showing  how  the 
interest  was  growing  and  how  the  idea  was  expanding.  Bolton 
(92)  gives  memory  tests  for  digits  to  a great  many  children, 
studying  the  growth  of  memory  and  comparing  the  results  in 
memory  with  the  intellectual  acuteness  of  the  children.  To  be 
sure  the  “intellectual  acuteness”  is  merely  based  upon  the  judg- 
ment of  the  teacher,  but  it  is  already  becoming  a factor  in  the 
study  of  individual  differences. 

In  the  Columbian  Exposition  in  Chicago  in  1893  Jastrow 
gave  tests  to  visitors  who  were  interested.  He  had  a great 
number  of  tests,  sensory,  sensory-motor,  memory  and  reaction 
tests.  Undoubtedly  a great  many  people  saw  these  tests,  and 
so  this  exhibit  helped  along  the  idea  of  mental  testing.  Dur- 
ing the  same  year  Gilbert  gave  a battery  of  eight  tests  to  1,200 
children.  He  gave  age  norms  for  these  tests  and  showed  how 
the  scores  increased  up  to  puberty.  Furthermore,  he  com- 
pared the  test  results  with  teachers’  estimates  of  the  pupils’ 
“general  ability.”  He  found  a slight  relationship  between 
some  of  the  tests  and  these  estimates. 

Again  it  is  interesting  to  note  an  article  by  Bourdon  (95) 
because  it  contributed  a test  that  has  since  been  widely  used. 
Bourdon’s  interest  was  philosophical  rather  than  practical.  He 
was  studying  the  rate  and  time  of  perception  and  in  so  doing 


14  EARLY  HISTORY  OF  INTELLIGENCE  TESTING 


he  used  the  cancellation  of  one  letter  on  a printed  page  as  a test 
for  his  observers.  He  calls  it  a test  of  discrimination.  This 
seems  to  be  the  first  use  of  a cancellation  test,  a type  of  test 
that  has  been  used  extensively  and  one  that  lends  itself  to 
infinite  variations. 

Johnson  (95)  shows  how  the  influence  of  the  Child  Study 
Movement,  stimulated  by  Stanley  Hall,  was  spreading  over  to 
an  interest  in  feebleminded  children.  His  wTork  is  historical, 
pedagogical,  and  observational  in  character,  but  also  includes 
several  psychological  tests.  The  performances  of  feebleminded 
and  normal  children  on  the  tests  are  compared.  He  has  no  ade- 
quate norms  for  ordinary  children,  but  his  work  was  pointing 
the  way  to  the  necessity  for  standards. 

In  1897  we  have  the  first  appearance  of  the  now  famous 
Ebbinghaus  completion  test.  Ebbinghaus  was  working  on  the 
problem  of  mental  fatigue  in  school  children,  and  so  he  devised 
three  tests  to  be  applied  for  a few  minutes  during  each  period 
of  the  school  day.  These  tests  were : ( 1 ) rapid  calculation ; 
(2)  memory  for  digits;  (3)  completion  of  sentences.  The  com- 
pletion test  proved  very  successful.  Ebbinghaus  thought  that 
it  possessed  the  essentials  of  a good  test  of  intelligence.  Intel- 
ligence for  him  consisted  of  “combination  ability,”  the  ability 
to  combine  parts  into  a whole,  synthesis  rather  than  analysis. 
The  completion  test  has  indeed  proved  very  valuable  and  it  is 
in  use  to-day  in  a great  many  intelligence  tests. 

In  Sharp’s  (98)  work  we  see  the  direct  influence  of  Binet  and 
Henri  in  the  application  of  certain  tests  in  memory,  imagery, 
imagination,  attention,  etc.,  to  about  eight  students.  We  shall 
reserve  for  a later  section  a description  of  the  work  of  Binet, 
but  it  is  interesting  to  note  at  this  early  date  the  influence  of 
his  work,  and  this  we  must  remember  is  long  before  the  publi- 
cation of  the  Binet-Simon  Scale. 

By  1900  we  note  the  interest  extending  to  the  testing  of 
school  children.  Kirkpatrick  tests  500  children  with  tests  of 
counting  aloud,  making  vertical  marks,  sorting  cards,  interpret- 
ing ink  spots  and  so  on.  The  results  of  these  tests  are  com- 
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pared  with  the  grades  given  the  children  in  school  work.  There 
is  no  elaborate  attempt  on  the  part  of  the  author  to  be  con- 
cerned with  just  what  mythical  faculty  of  the  mind  each  one 
of  his  tests  seems  to  be  testing.  He  is  anxious  to  see  in  a gen- 
eral way  whether  these  tests  are  indicative  of  good  accomplish- 
ment in  school  work.  He  feels  greatly  the  need  of  standards 
and  makes  a beginning  of  standardization  by  age. 

The  work  of  testing  students  under  Cattell’s  direction  was 
going  on  all  this  time  at  Columbia  University  and  in  1901  we 
have  a report  by  Wissler  (01)  of  some  of  the  results.  In  this 
report  the  Pearson  correlation  technique  seems  to  have  been 
used  for  the  first  time  for  the  comparison  of  test  with  test,  and 
tests  with  college  grades.  Naturally  all  the  correlation  coeffi- 
cients were  extremely  low,  because  each  test  was  considered 
separately,  because  the  tests  were  very  short  and  largely  sen- 
sory-motor in  character  and  because  the  college  students  were 
a highly  selected  group.  This  report  dampened  the  ardor  of 
the  psychologists  interested  in  tests.  It  seemed  as  if  there 
were  no  relation  between  mental  functions  and  general  ability. 
The  idea  of  pooling  tests  had  not  yet  arisen. 

In  1903  appeared  one  of  the  most  interesting  articles  prior 
to  the  Binet  Scale.  This  is  Kelly’s  article  on  “Psycho-physical 
Tests  of  Normal  and  Abnormal  Children.  It  is  interesting 
chiefly  because  he  clearly  states  as  his  purpose  the  attempt  to 
find  a simple  method  of  differentiating  between  noimal  and 
abnormal  children.  His  tests  are  largely  physical,  and  he  feels 
keenly  the  need  of  norms.  He  finds  in  general  an  increase  in 
motor  co-ordination  as  intelligence  increases;  also  the  lower 
the  intelligence,  the  more  prominent  the  element  of  fatigue. 

The  most  significant  work  in  this  country,  before  the  appear- 
ance of  the  Binet  Scale,  is  undoubtedly  the  tests  of  feeble- 
minded children  conducted  by  Norsworthy  (06).  At  this  early 
period  we  find  her  giving  what  are,  in  essence,  group  tests  of  in- 
telligence and  expressing  the  standing  of  the  child  in  terms  of 
the  variability  of  the  group.  This  is  really  what  many  group 
tests  are  doing  at  the  present  time. 


16  EARLY  HISTORY  OF  INTELLIGENCE  TESTING 

We  see,  therefore,  from  this  survey  of  a few  of  the  studies 
in  individual  differences  that  were  appearing  at  the  beginning 
of  the  twentieth  century,  that  interest  was  being  aroused  in  the 
possibility  of  the  measurement  of  intelligence  and  that  the  time 
was  ripe  for  the  work  of  Binet. 

3.  1 he  Eugenics  Movement . — Another  great  stimulus  to  the 
study  and  measurement  of  individual  differences  came  from  the 
Eugenics  Movement.  This  movement  was  started  and  fostered 
by  Sir  brands  Galton,  one  of  the  most  versatile  of  British 
scientists  in  the  latter  half  of  the  nineteenth  century.  His  book, 
‘‘Hereditary  Genius,”  published  in  1869,  begins  with  the  fol- 
lowing significant  sentence:  “I  propose  to  show  in  this  book 
that  a man  s natural  abilities  are  derived  by  inheritance,  under 
exactly  the  same  limitations  as  are  the  form  and  physical  fea- 
tures of  the  whole  organic  world.  ’ This  emphasis  upon  “nat- 
ural abilities”  or  mental  traits  is  for  us  the  important  thing, 
because  attention  could  not  long  be  focussed  upon  the  inheri- 
tance of  such  abilities,  without  the  necessity  soon  arising  of 
some  method  of  evaluating  or  measuring  the  amount  of  such 
abilities  that  may  be  inherited.  Indeed,  in  this  very  first  book 
by  Galton  we  find  him  constructing  an  imaginary  scale  for  the 
measurement  of  general  ability.  This  imaginary  scale  is  based 
upon  the  theory  of  a normal  distribution  and  ranges  from  the 
lowest  idiot  to  the  highest  genius.  Here  Galton  introduced  a 
valuable  quantitative  concept,  and  began  the  breaking-down 
of  the  commonly  accepted  idea  of  the  existence  of  specific 
types,  such  as  idiots  and  geniuses.  People  differ  from  each 
other  in  general  ability  by  measurable  amounts  and  cannot  be 
grouped  into  several  distinct  and  specific  types. 

Galton  elaborated  this  idea  of  a scale  and  divided  it  into 
fourteen  grades.  He  assumed  without  objective  tests  that  races 
varied  in  intelligence,  and  he  suggested  that  negroes  are  very 
probably  two  grades  below  whites.  The  highest  race  or  group 
he  considered  the  Athenians  of  classical  times  and  he  placed 
them  two  grades  above  modern  Europeans. 

Tn  all  Gabon’s  work  we  note  this  interest  in  the  measurement 
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of  ability,  although  he  himself  did  not  devise  any  specific  tests 
for  it.  His  idea  of  general  intelligence  has  certainly  had  influ- 
ence upon  psychological  thought  and  it  is  in  many  respects  very 
much  like  the  ordinary  psychological  conception  at  the  present 
time.  For  instance,  in  his  “English  Men  of  Science”  (74),  in 
discussing  the  presence  or  absence  of  what  he  calls  the  innate 
tendency  for  science,  he  says,  “Nay,  further,  it  appears  that 
of  the  men  who  have  no  natural  taste  for  science  and  yet  suc- 
ceed in  it,  many  belong  to  gifted  families,  and  may  therefore 
be  accredited  with  sufficient  general  abilities  to  leave  their 
mark  on  whatever  subject  it  becomes  their  business  to  under- 
take.” 

In  1884  Galton  founded  his  Anthropometric  Laboratory  for 
many  different  types  of  measurement  and  it  is  interesting  to 
note  that  reaction  time  is  found  among  his  list  of  tests.  In  the 
mathematical  handling  of  the  data  he  expanded  the  idea  of  per- 
centile grades,  suggested  to  him  by  the  work  of  Quetelet. 
Later  on,  in  1886,  he  introduced  and  applied  the  coefficient  of 
correlation  in  a simple  form.  About  1901  we  note  the  found- 
ing of  the  Biometric  Laboratory  by  Karl  Pearson  in  University 
College,  London,  and  in  1905  the  founding  of  the  Eugenics 
Laboratory  by  Galton. 

These  events  mark  the  firm  establishment  of  the  concept  of 
mental  measurement,  and  the  work  of  the  British  Biometric 
School  has  contributed  greatly  to  the  mathematical  handling 
of  data  and  particularly  to  our  understanding  of  the  theory  of 
correlation. 

4.  Anthropological  Measurement. — Our  fourth  and  last  line 
of  approach  we  shall  deal  with  very  briefly.  The  field  of 
anthropology  is,  of  course,  very  vast  and  the  number  of  dif- 
ferent kinds  of  measurements  made  by  anthropologists  very 
great.  Only  the  measurements  of  the  skull,  however,  interest 
us  here.  It  was  inevitable,  when  such  measurements  were 
made,  that  interest  should  be  aroused  as  to  the  abilities  of  the 
individuals  measured.  Head  measurements  of  all  kinds  were 
made  and  various  cephalic  indices  calculated.  When  the  ques- 
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tion  as  to  the  relation  of  such  to  the  ability  of  the  individuals 
measured  was  raised,  it  led  to  attempts  to  get  quantitative 
statements  of  ability.  In  this  way  considerable  stimulus  was 
given  to  devising  and  giving  psychological  tests.  Binet  himself 
at  first  thought  that  a short  cut  to  the  evaluation  of  an  indi- 
vidual’s mental  ability  might  be  obtained  by  some  appropriate 
cephalic  index.  We  shall  see  later  on  that  he  abandoned  this 
idea. 

In  addition  to  the  anthropological  interest  in  the  measure- 
ment of  the  head,  we  must  consider  the  study  of  the  head  made 
by  the  much-discredited  science  of  phrenology.  It  started  from 
a perfectly  legitimate  and  disinterested  study  of  the  localiza- 
tion of  the  functions  of  the  cerebrum,  continued  with  extrava- 
gant theorizings  unsupported  by  experimental  evidence,  and 
ultimately  fell  into  the  hands  of  quacks  and  charlatans.  The 
existence  of  this  pseudo-science  and  the  belief  in  it  at  the 
present  time  is  surprising.  We  mention  this  merely  as  an  indi- 
cation of  the  perennial  human  interest  in  the  abilities  and 
capacities  of  the  human  race  and  the  all-absorbing  desire  of 
knowing  something  more  definite  about  them.  This  interest  is 
common  to  the  psychologist  who  is  constructing  elaborate  men- 
tal tests  for  prognostic  purposes,  as  it  is  to  the  country  bump- 
kin who  pays  a quarter  to  have  his  head  examined  to  see  what 
he  is  fit  for  and  destined  to  become. 

Conclusion —We  have  attempted  in  this  chapter  to  follow 
the  two  lines  shown  on  the  left  half  of  our  diagram  on  page  3, 
indicating  the  practical  and  theoretical  forces  that  were  at 
work  leading  to  interest  in  and  experimentation  with  mental 
tests,  and  culminating  in  the  work  of  Binet  in  the  first  decade 
of  the  twentieth  century.  We  have  called  the  first  the  socio- 
logical trend  because  it  deals  with  the  attitude  of  society 
towards  those  of  abnormal  mental  characteristics.  In  this 
sketch  we  have  largely  concentrated  upon  the  feebleminded, 
because  it  was  the  feebleminded  who  first  presented  the  prob- 
lem of  mental  measurement  as  a definite  task  to  the  psycholo- 
gist. The  second,  the  theoretical  or  psychological  approach, 
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has  shown  us  how  the  interest  of  psychology  in  the  behavior 
of  man  naturally  led  to  a study  of  individual  differences  and  to 
an  attempt  to  measure  these  differences,  culminating  with  the 
mental  test  as  we  know  it  to-day. 

And  back  of  all  this  is  the  perennial  interest  of  mankind  in 
its  own  capacities,  an  interest  that  shows  itself  in  phrenology 
and  fortune-telling,  in  palmistry  and  graphology  as  well  as  in 
the  laboratory  or  the  clinic  of  the  psychologist. 
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CHAPTER  II 


THE  WORK  OF  BINET 

The  work  of  Binet  is  important  and  merits  special  considera- 
tion because  of  the  great  stimulus  he  gave  intelligence  testing 
by  the  construction  of  the  famous  Binet-Simon  Scale  for  the 
measurement  of  intelligence.  It  is  of  great  importance  his- 
torically because  so  much  of  the  later  development  of  intelli- 
gence testing  is  implicit  in  his  work.  We  are  still  elaborating 
upon  the  ideas  that  he  set  forth,  and  his  concept  of  intelligence 
is  essentially  the  one  that  is  held  at  the  present  time  by  psy- 
chologists. This  does  not  mean  that  measurement  of  intelli- 
gence would  not  have  been  attempted  without  the  work  of 
Binet.  It  certainly  would,  and  we  have  tried  to  show  in  the 
previous  chapter  the  forces  that  were  acting  in  that  direction. 
The  work  in  mental  tests  started  by  Cattell,  and  particularly 
the  work  of  Thorndike  in  educational  measurement,  would  un- 
doubtedly have  culminated  in  the  testing  of  intelligence  as  we 
know  it  to-day.  In  England  the  work  of  Burt  was  also  dis- 
tinctly tending  in  the  same  direction.  But  it  seems  unques- 
tionable to  the  writer,  that  without  Binet  this  development 
would  have  been  much  slower  and  would  probably  not  have 
taken  the  decidedly  practical  turn  at  the  outset  which  the  work 
of  Binet  gave  it. 

Biography.— Alfred  Binet  was  born  in  Nice,  France,  on 
July  nth,  1857.  His  father  was  a physician  and  his  mother  an 
artist.  He  was  a pupil  at  the  Lycee  Saint  Louis,  Paris.  He 
later  received  his  licencie  en  droit  in  1878.  He  then  studied 
medicine,  and  worked  particularly  under  Charcot  and  Fere. 
To  the  influence  of  the  former  he  undoubtedly  owed  his  knowl- 
edge of  and  interest  in  abnormal  psychology.  During  this 
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period  he  published  a memoir,  “Sur  la  vie  psychique  des  micro- 
organismes,”  and  also  “The  Psychology  of  Reasoning.”  In 
conjunction  with  Fere  he  published  “Animal  Magnetism”  and 
later  on,  in  1891,  he  wrote  “Alterations  of  Personality.”  In 
1889  Beaunis  and  Binet  founded  the  Psychological  Laboratory 
at  the  Sorbonne.  In  1890  Binet  received  his  licencie  es  sciences 
naturelles,  and  in  1892  he  became  adjunct  director  along  with 
Professor  Beaunis  of  the  Laboratory  of  Physiological  Psy- 
chology at  the  Sorbonne.  Later  on,  he  himself  became  Director 
of  the  Laboratory  and  held  this  position  until  his  death.  In 
1894  he  received  his  doctor  at  es  sciences  with  a thesis  entitled, 
“Contribution  a V etude  du  systeme  nerveux  sous-intestinal  des 
insectes.”  The  next  year,  in  1895,  he  founded  “ L’annee  psy- 
chologique,”  which  was  to  prove  the  main  avenue  for  the  publi- 
cation of  his  future  work.  Indeed,  many  of  the  thick  volumes 
of  this  periodical  are  largely  made  up  of  the  writings  of  Binet 
himself.  One  is  forced  to  marvel  at  his  capacity  for  work. 
A perusal  of  the  volumes  of  the  Annee  is  the  best  means  of 
tracing  the  growth  of  his  interest  in  intelligence  testing,  cul- 
minating in  1905  with  the  first  set  of  tests,  and  followed  there- 
after by  the  elaboration  of  the  Scale  in  1908  and  the  revision 
of  the  Scale  in  1911,  the  year  of  his  death.  In  1900  the 
Societe  libre  pour  l etude  psychologique  de  Venfant”  was 
founded,  an  association  of  psychologists  and  school  teachers 
who  worked  on  practical  problems  in  the  schools  under  the 
leadership  of  Binet.  In  1904  the  Minister  of  Public  Instruc- 
tion appointed  Binet  a member  of  a commission  made  up  of 
medical  men,  educators  and  scientists  to  formulate  recommen- 
dations for  the  administration  of  special  classes  in  the  public 
schools.  As  a member  of  this  commission  Binet  did  excellent 
work  in  spite  of  the  opposition  of  many  of  the  physicians.  His 
work  on  the  commission  stimulated  him  to  put  his  tests  to  prac- 
tical use.  Along  with  Simon  he  tried  them  out  in  the  school 
and  thus  appeared  the  first  rough  scale  in  1905. 

Binet  s death  at  the  age  of  54  on  October  11th,  1911,  leaves 
one  with  the  feeling  of  a great  loss  to  the  science  of  psychology 
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because  of  the  conviction  that  he  would  have  continued  and 
developed  the  concepts  inherent  in  his  work.  We  have  unques- 
tionably lost  the  extension  by  him  of  these  concepts  to  the 
field  of  psychiatry,  a line  of  thought  that  he  was  following  out 
at  the  time  of  his  death. 

Measurement. — It  may  repay  us,  therefore,  to  make  a brief 
survey  of  some  of  his  articles  as  they  appeared  in  the  Annee, 
dwelling  more  particularly  on  those  that  are  directly  or  in- 
directly connected  with  the  idea  of  mental  measurement.  As 
early  as  1896  we  find  him  collaborating  with  Henri  in  an  article 
discussing  the  field  of  individual  psychology.  In  1898  he  con- 
tributes an  article  to  the  Revue  Philosophique  with  the  signifi- 
cant title,  “Measurement  in  Individual  Psychology.”  The 
question  of  measurement,  he  says,  is  the  important  thing — 
“How  can  we  measure  richness  of  inspiration,  accuracy  of 
judgment  and  the  general  ability  of  the  mind?”  Present-day 
psychology  is  gradually  answering  this  question  that  Binet 
propounded  more  than  thirty  years  ago.  It  is  interesting, 
moreover,  to  note  the  tests  that  he  mentions  in  this  same 
article.  Some  of  these  are: — drawing  a square  from  memory; 
suggestibility  to  length  of  lines ; memory  for  numbers ; re- 
arrangement of  dissected  sentences ; answers  to  questions  in- 
volving moral  judgments ; comprehension  of  an  abstract  pas- 
sage; folding  paper  test.  We  see  here  the  beginnings  of  the 
tests  that  later  on  proved  so  useful  in  his  scale.  It  is  not 
measurement  in  the  physical  sense,  says  Binet,  but  classifica- 
tion of  individuals  with  reference  to  others.  This  again  is  one 
of  the  fundamental  concepts  of  mental  measurement.  Indeed 
this  article  of  Binet  embodies  surprisingly  the  gist  of  present- 
day  thought  on  mental  measurement,  and  looking  back  from 
our  present  position  it  would  seem  as  if  nothing  could  have 
been  more  simple  than  for  Binet  to  march  straight  on  toward 
the  scale  of  tests.  As  a matter  of  fact,  however,  there  were 
many  difficulties  to  be  overcome  and  the  way  that  he  actually 
took  was  long  and  devious.  Before  he  adopted  the  simple 
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tests  foreshadowed  here,  he  tried  many  other  possible  means  of 
measurement. 

The  next  year  he  published  an  elaborate  study  on  the  con- 
sumption of  food  in  relation  to  mental  work,  and  in  the  same 
year  also  we  note  an  article  on  anthropometrical  measurements 
of  abnormal  boys  by  Simon,  a man  who  later  became  so  closely 
identified  with  Binet.  This  was  a comparison  of  measurements 
of  the  waist,  thorax,  head,  etc.,  with  those  of  normal  boys.  It 
may  be  interesting  to  notice  that  in  this  article  Simon  refers 
to  his  doctor’s  thesis  entitled,  “Documents  pertaining  to  the 
correlation  between  physical  and  mental  development”  (1900), 
showing  that  Simon  early  became  interested  in  the  problem  of 
mental  development. 

Attention  and  Adaptation. — In  this  same  volume  also  we 
have  Binet’s  long  contribution  on  “Attention  et  Adaptation  ” 
his  most  important  work  prior  to  the  scale  proper.  His  at- 
tempt here,  he  says,  is  to  measure  voluntary  attention  or  more 
particularly  to  study  voluntary  attention  in  relation  to  intelli- 
gence and  as  a means  for  distinguishing  differences  in  intelli- 
gence. For  Binet,  to  measure  is  by  this  time  synonymous  with 
giving  tests,  and  we,  therefore,  see  him  once  again  exercising  his 
ingenuity  in  the  devising  of  simple  tests.  This  time,  among 
others,  we  note  designs  from  memory,  and  the  truncated  pyra- 
mid and  Greek  key  pattern,  which  now  have  become  famous 
in  the  Binet  Scale  and  its  adaptations,  appear  here.  He  also 
uses  dot  counting,  simultaneous  adding,  cancellation,  reaction 
time  and  the  like.  These  tests  he  gives  to  two  groups  of  chil- 
dren of  known  intelligence.  One  group  is  bright  and  the  other 
dull,  or  intelligent  and  unintelligent,  as  he  calls  them.  The 
intelligent,  he  says,  show  a quicker  and  a better  adaptation. 
“We  have  implicitly  admitted  that  attention  consists  in  a men- 
tal adaptation  to  a situation  which  is  new  to  us.”  How  sur- 
prisingly close  to  Stern’s  well-known  later  definition  of  general 
intelligence  does  this  thought  of  Binet  come. 

Head  Measurements. — The  next  year  we  see  Binet  going  off 
on  one  of  his  numerous  tangents  into  a lengthy  piece  of  work 
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on  the  technique  of  the  measurement  of  the  living  head.  Our 
chief  interest  in  this  work  lies  in  the  fact  that  he  compares  the 
head  measurements  of  intelligent  and  unintelligent  pupils.  The 
differences  between  the  averages  of  such  groups  are  always  in 
favor  of  the  intelligent  group,  but  then  the  differences  are  small 
and  the  overlapping  great.  The  more  carefully  the  groups 
are  selected  the  greater  the  differences  become.  The  intelligent 
child  is  distinctly  superior.  Nevertheless  for  individual  diag- 
nosis such  measurements  are  useless. 

In  spite  of  this  negative  result  so  far  as  our  main  interest  is 
concerned,  the  next  year  of  Binet’s  publications  shows  nothing 
but  a number  of  articles  all  dealing  with  the  results  of  his 
cephalometric  research.  He  plunges  into  the  question  of  the 
growth  of  the  head  in  children  between  the  ages  of  four  to 
eighteen.  He  compares  the  head  measurements  of  the  blind 
and  the  deaf  with  those  of  normal  seeing  and  hearing  indi- 
viduals. 

Seeming  to  have  exhausted  his  interest  in  this  direction,  we 
see  him  in  the  following  year  comparing  intelligent  and  unin- 
telligent groups  of  children  with  reference  to  their  sensibility 
as  measured  by  the  two-point  threshold  on  the  skin.  The  in- 
telligent have  a larger  percentage  of  correct  responses.  He 
believes  these  experiments  with  the  aesthesiometer  are  a good 
measure  of  voluntary  attention. 

Higher  Mental  Processes. — In  1903  appeared  his  book 
“L’etude  experimental  de  l’ intelligence.”  Here  he  takes  intel- 
ligence in  a broad  sense  as  equivalent  to  the  higher  mental 
processes.  He  does  not  theorize  much  but  details  all  his  at- 
tempts at  measurement  with  innumerable  tests.  In  the  main 
he  uses  as  his  two  observers  his  two  daughters,  thirteen  and 
fourteen  years  old.  Among  the  tests  used  we  find  the  com- 
pletion of  sentences,  the  description  of  an  object  and  the  de- 
scription of  a picture.  The  picture  used  is  that  of  a peddler 
and  his  boy  pulling  a wagon,  the  same  picture  used  later  in  his 
scale  and  revived  in  the  Yerkes-Bridges  Scale. 
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Handwriting. — In  1904  appear  a few  minor  articles  show- 
ing the  wide  range  of  his  interests.  One  deals  with  a psycho- 
logical analysis  of  the  writings  and  mental  make-up  of  a French 
writer,  Paul  Hervieu.  The  other  is  a study  of  graphology  and 
raises  the  question  as  to  whether  handwriting  experts  can  de- 
termine sex,  age  and  intelligence.  Note  again  how  almost  all 
his  work  brings  in  the  question  of  intelligence  in  some  form  or 
other.  He  is  rather  favorably  disposed  towards  the  position 
that  handwriting  is  a crude  index  of  intelligence. 

Feeblemindedness. — Our  brief  survey  up  to  this  point  of 
the  articles  published  by  Binet  has  made  it  sufficiently  clear 
that  the  measurement  of  intelligence  had  been  one  of  his  main 
thoughts  at  least  for  the  past  ten  years.  Almost  every  piece, 
of  research  is  directed  toward  the  discovery  of  methods  of  dif- 
ferentiating between  degrees  of  intelligence,  and,  as  we  have 
seen,  his  attempts  have  ranged  all  the  way  from  mental  tests 
proper  to  a study  of  handwriting.  The  contributions  to  the 
Annee  Psychologique  for  1905  are  very  largely  the  work  of  Binet 
alone,  or  of  Binet  and  Simon  in  collaboration.  First  of  all  we 
have  a short  article  on  the  question  of  mental  fatigue;  then 
an  article  criticizing  Van  Biervleit’s  proposal  for  the  measure- 
ment of  intelligence  indirectly  and  simply  by  means  of  atten- 
tion. There  is  also  a practical  article  by  Binet  and  Simon  deal- 
ing with  children  who  have  been  released  from  a school  for  the 
backward  or  feebleminded.  They  found  in  the  institution  in- 
vestigated little  knowledge  of  or  interest  in  the  children  who 
had  left.  They  urge  the  need  of  a psychological  examination 
for  all  children  in  such  institutions.  This  should  be  done 
yearly  and  incorporated  in  an  annual  report.  They  also  de- 
plore the  lack  of  follow-up  methods.  This  article  is  obviously 
an  outgrowth  of  the  work  the  two  authors  were  doing  in  the 
feebleminded  institutions. 

There  next  appear  in  the  volume  three  articles  by  Binet 
and  Simon  covering  pages  163  to  336  inclusive.  The  first  is 
theoretical  and  historical  in  tone.  It  brings  out  the  unsatis- 
factory nature  of  our  usual  methods  of  diagnosing  feeblemind- 
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edness,  which  are  vague  and  subjective.  It  recounts  all  at- 
tempts up  to  that  time  at  making  the  procedure  more  objective 
and  the  writers  mention  as  praiseworthy  the  efforts  of  two 
French  physicians,  Blin  and  Damaye,  in  their  attempt  to  draw 
up  a list  of  questions  with  a method  of  scoring. 

The  First  Scale. — The  second  article  is  entitled,  “New 
Methods  for  the  Diagnosis  of  the  Intellectual  Level  of  Ab- 
normal Children.”  Here  appears  for  the  first  time  the  idea  of 
a scale  of  intelligence,  “une  echelle  metrique  d’ intelligence.” 
Here  too  we  find  the  first  specifications  of  intelligence  tests, 
namely,  they  must  be  simple,  must  not  consume  a long  time, 
they  must  be  heterogeneous  and  not  pedagogical.  The  thirty 
tests  proposed  are  arranged  in  a series  of  increasing  difficulty. 
They  include  many  of  the  tests  that  we  have  noted  in  the  pre- 
vious work  of  Binet.  The  tests  are  not  grouped  according  to 
age.  They  are  merely  to  be  scored  with  whole  or  half  credit 
or  no  credit.  So  far  the  authors  have  not  arrived  at  the  idea 
of  mental  age.  We  have,  however,  in  this  article  the  original 
tests,  the  idea  of  a graded  series,  the  concept  of  intelligence 
and  a conception  of  the  fundamental  qualities  of  an  intelligence 
test.  This  set  of  tests  is  sometimes  called  the  1905  scale. 

In  the  third  article,  following  immediately  the  one  described 
above,  we  find  the  authors  applying  the  tests  they  have  just 
described  to  groups  of  normal  and  abnormal  children.  The 
article  is  very  lengthy  and  minute  details  of  application  and 
the  results  obtained  from  children  are  given.  It  marks  no  fur- 
ther advance  in  test  procedure.  It  merely  gives  us  a picture 
of  the  authors  at  work  in  applying  the  tests  to  children.  And 
the  main  thing  that  Binet  and  Simon  seem  to  have  gained  from 
this  experience  is  the  necessity  for  laying  more  emphasis  upon 
the  methods  of  giving  and  scoring  the  tests.  They  are  moving 
rapidly  toward  the  concept  of  a standardization  of  procedure. 

The  1908  Scale. — Little  of  importance  for  our  topic  was 
written  by  Binet  during  the  next  two  years,  although  it  is  un- 
questionable that  during  this  time  he  was  trying  out  in  actual 
practice  the  tests  he  had  formulated  in  1905.  In  1908,  there- 
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fore,  appears  his  important  article  entitled  “The  Development 
of  Intelligence  in  Children,”  in  which  he  describes  in  detail 
the  so-called  1908  Scale.  This  scale  appears  later  in  our  book 
in  Chapter  VI,  and  a detailed  description  is,  therefore,  unneces- 
sary here.  The  important  point  to  note  is  that  the  tests  are 
now  grouped  according  to  their  appropriate  ages.  Further- 
more the  idea  of  a mental  age  is  now  introduced.  This  is  one 
of  Binet’s  important  and  valuable  contributions  to  the  problem 
of  mental  testing.  The  mental  ability  of  any  individual  is  ex- 
pressed by  the  age  that  he  reaches  in  the  graded  series  of  tests 
and  this  age  is  known  as  his  mental  age.  To  find  out  which 
tests  were  suitable  to  each  age,  Binet  tested  presumably  normal 
children  at  each  age  and  if  from  60  to  90  per  cent  of  such  chil- 
dren passed  the  test,  the  test  was  considered  standard  for  that 
age.  Here,  therefore,  we  see  the  beginnings  of  test  standardiza- 
tion. The  number  of  children  tested  and  the  method  employed 
may  seem  unsatisfactory  to  us  at  the  present  time,  but  we  must 
remember  that  this  was  pioneer  work  on  the  part  of  Binet  and 
Simon. 

Mental  Age. — The  use  of  mental  age  as  a measure  of  intelli- 
gence is  undoubtedly  due  to  Binet,  although  the  comparison  of 
an  individual  in  regard  to  knowledge  or  ability  with  a child 
of  a specific  age  had  often  been  made  previous  to  the  time  of 
Binet.  Woodrow  (19)  tells  us  that  Esquirol  in  1828,  Duncan 
and  Millard  in  1866,  and  Down  in  1887  had  all  made  com- 
parisons between  feebleminded  and  normal  children  on  the  age 
basis  without,  however,  employing  any  tests.  Hall  (48)  in 
his  description  of  the  trial  of  one  William  Freeman,  colored, 
charged  with  having  killed  four  persons  unknown  to  him  and 
without  provocation,  reports  that  a Dr.  Dimon,  psychiatrist, 
said  that  the  accused  “in  point  of  knowledge  was  equal  to  a 
child  of  two  or  three  years.”  Undoubtedly  many  other  refer- 
ences could  be  gathered  of  the  use  of  mental  age  in  this  vague 
and  haphazard  manner.*  It  remained  for  Binet  to  take  this 

* See  quotation  by  Gesel!  from  Vol.  39,  Connecticut  Reports,  Hart- 
ford. 1873.  Gesell,  A.,  The  Mental  Growth  of  the  Pre-School  Child. 
New’  York,  1925,  355-358- 
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relatively  useless  concept  and  crystallize  it,  to  make  it  definite 
and  concrete,  and  to  raise  it  into  one  of  the  most  practical  and 
useful  concepts  for  the  psychologist  and  psychiatrist. 

Miscellaneous  Studies. — During  this  same  year,  1908,  Binet 
published  several  articles  and  they  show  his  versatility  and  the 
wide  range  of  his  interests.  One  of  these  is  a study  of  the 
results  of  a questionnaire  among  teachers  of  philosophy  in 
French  colleges  and  universities.  He  finds  from  this  study  that 
there  is  a growing  dislike  among  students  for  formal  logic  and 
an  increasing  interest  in  science  and  sociology.  Another  article 
discusses  the  relation  between  language  and  thought.  He  com- 
pares an  imbecile  who  has  little  speech  with  a real  aphasic  and 
questions  Marie’s  dictum  that  every  aphasic  shows  a diminu- 
tion in  his  general  intelligence.  Language,  he  concludes,  is  not 
co-extensive  with  thought.  He  is  inclined  to  hold  to  the  theory 
of  imageless  thought.  Still  another  article  deals  with  palmistry 
in  which  the  professional  palmist  is  allowed  to  see  only  the 
hands  of  the  subject  and  then  to  estimate  the  intelligence. 
Similar  judgments  are  made  from  pictures  of  hands.  The  re- 
sults are  only  a little  better  than  pure  chance.  In  a footnote 
to  this  article  Binet  excuses  himself  for  dealing  with  palmistry 
by  saying  that  he  has  investigated  everything  for  a measure  of 
intelligence,  the  head,  the  physiognomy,  physical  stigmata  and 
now  the  hand.  Thus  we  see  Binet  still  casting  around  for 
measures  of  intelligence,  while  at  the  same  time  pushing  for- 
ward with  the  scale  of  tests  that  was  to  achieve  such  signal 
success. 

In  1909  we  have  a long  and  excellent  article  by  Binet  and 
Simon  on  the  psychology  of  the  feebleminded,  covering  a great 
many  traits,  such  as  attention,  voluntary  effort,  movements  in 
writing,  the  sense  of  pain,  the  number  sense,  and  the  like. 
There  is  much  detail  and  several  excellent  descriptions  and,  as 
usual,  the  writers  give  the  results  of  numerous  tests  to  illustrate 
their  points. 

Insanity. — In  the  same  year  we  see  Binet  applying  his  scale 
to  particular  types  of  insanity.  He  investigates  the  intelligence 
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of  general  paralytics  and  senile  dements.  The  difference,  he 
says,  between  the  general  paralytic  and  the  imbecile  is  the  dif- 
ference between  a disturbance  in  the  functioning  of  the  intelli- 
gence on  the  one  hand  and  in  the  arrest  of  the  development  of 
the  intelligence  on  the  other.  The  scale  is  useful  for  it  seems 
to  show  that  previous  knowledge  existed  in  the  general  para- 
lytics and  the  senile  dements.  Two  other  articles  published 
this  same  year  show  again  his  diverse  interests.  One  is  an 
article  on  the  psychology  of  painting  and  the  other  a psycho- 
logical study  of  a particular  painter’s  work. 

In  1910  Binet  summarizes  all  his  attempts  to  diagnose  intel- 
ligence from  external  physical  signs  in  an  article  entitled,  “The 
Physical  Signs  of  Intelligence  in  Children.”  He  recapitulates 
his  work  on  the  dimensions  of  the  head,  the  so-called  stigmata, 
the  face  and  the  hands,  and  sums  up  by  saying  that,  although 
the  averages  of  groups  may  in  certain  measurements  show  ap- 
preciable difference,  we,  nevertheless,  cannot  judge  the  indi- 
vidual child  by  these  external  signs.  The  same  year  we  have, 
in  collaboration  with  Simon,  a long  article  attempting  to  define 
and  describe  the  principal  mental  states  of  the  various  forms  of 
insanity.  This  shows  Binet's  interest  spreading  over  from 
feeblemindedness  to  insanity. 

The  1 91 1 Scale. — Binet's  last  important  article  on  mental 
tests  appeared  in  the  Annee  for  191 1,  the  year  in  which  he  died, 
and  contained  a further  revision  of  his  scale,  the  so-called  1911 
Scale.  This  scale  is  given  in  Chapter  VI  of  this  book.  It  dif- 
fers from  the  1908  Scale  in  arrangement  of  tests  and  in  the 
allotment  of  tests  to  each  age.  Some  new  tests  are  introduced 
and  some  of  the  old  are  dropped  because  they  are  too  much 
like  school  work.  Here  we  see  the  effect  of  a more  exact  dif- 
ferentiation between  general  intelligence  and  knowledge.  He 
also  raises  the  question  of  the  relation  of  intelligence  to  school 
standing  and  replies  to  what  seemed  a criticism  of  the  tests  on 
the  part  of  Decroly  and  Degand  who  had  used  his  tests  in 
Belgium.  These  workers  had  found  that  on  the  average  the 
children  tested  were  one  and  a half  years  advanced,  and  Binet 
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replies  that  it  is  perfectly  feasible  to  suppose  that  such  a dif- 
ference really  exists  between  the  children  of  superior  social 
standing  tested  by  Decroly  and  Degand  and  the  poor  children 
of  Paris  on  which  his  norms  are  based. 

Tests  for  Soldiers. — There  only  remains  to  be  mentioned  a 
short  article  by  Binet,  written  very  probably  shortly  before 
his  death,  which  is  of  interest  in  view  of  the  unexpected  devel- 
opment in  mental  testing  in  this  country  brought  about  by  the 
World  War.  Binet  summarizes  in  the  Annee  an  article  writ- 
ten by  himself  and  Simon  in  the  Annales  Medico-psycho- 
logiques  for  January  1910  on  the  need  for  a method  of  diag- 
nosis to  be  applied  to  mentally  defective  soldiers.  Binet  and 
Simon  seem  to  have  taken  up  the  matter  with  the  military 
authorities  and  urged  the  adoption  of  psychological  tests. 
They  pointed  out  the  desirability  of  eliminating  the  feeble- 
minded recruits.  No  progress  was  made  because  the  medical 
officers  thought  the  tests  unsuitable.  Seven  years  later  the 
Binet-Simon  tests,  revised  for  American  purposes,  were  used 
with  splendid  results  along  with  other  tests  in  helping  this 
country  build  up  a large  and  efficient  army.  We  can  well 
afford  to  give  Binet  credit  for  being  the  first  to  make  such  a 
suggestion,  without  detracting  from  the  distinction  merited  by 
the  American  psychologists  who  began  the  work  in  the  army 
and  carried  it  to  a succesful  conclusion,  and  were  not  aware 
that  this  had  been  proposed  by  Binet  himself. 

Conclusion. — This  brief  survey  of  the  writings  of  Binet 
shows  extremely  well  how  his  attention  and  interest  were  from 
the  start  focussed  upon  the  possibility  of  the  measurement  of 
intelligence.  We  have  tried  to  show  how  he  set  this  as  his 
aim  and  how  he  worked  incessantly  at  the  problem,  attacking 
it  from  every  conceivable  angle.  The  method  finally  adopted 
seems  to  us  at  the  present  time  the  obvious  and  natural 
method,  but  this  was  by  no  means  the  case  at  the  time  that 
Binet  first  started  his  work.  His  attempts  to  obtain  an  index  of 
intelligence  indirectly  by  means  of  head  measurements  or  the 
two-point  threshold  on  the  skin  reflects  the  dominant  line  of 
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thought  in  psychology  at  that  time.  It  was  natural  that 
Binet  should  seize  the  tools  that  were  ready  to  his  hand  and 
attempt  to  use  them  for  his  purposes.  At  the  same  time  we 
notice  that  the  intelligence  test  method  is  used  by  him  from 
the  start.  It  is  crude  at  first  but  is  gradually  refined.  And 
so  we  see  him  swinging  over  from  the  one  method  to  the 
other,  now  trying  the  indirect  approach  through  head  measure- 
ments or  aesthesiometry  or  graphology  or  palmistry,  and  now 
devising  and  developing  a large  number  of  intelligence  tests 
as  we  know  them  to-day.  Finally  the  intelligence  test  method 
wins  and  we  see  the  Scale  gradually  emerging  until  it  stands 
before  us  as  a new  method  for  the  measurement  of  intelligence. 

It  is  well  to  remember  the  gradual  evolution  of  the  Scale 
in  the  hands  of  Binet.  The  method  is  so  simple  that  we  are 
apt  to  forget  that  its  growth  was  slow.  The  fact  that  the 
growth  of  the  Scale  was  so  slow  and  that  every  test  was  so 
well  tried  out,  may  be  the  reason  why  the  Scale  has  fulfilled 
so  well  its  initial  promise.  The  original  Binet-Simon  Scale 
will  probably  soon  disappear.  It  is  in  fact  even  now  fast 
disappearing  in  the  face  of  better  revisions  and  new  scales, 
but,  nevertheless,  all  these  are  based  upon  the  fundamental 
work  accomplished  by  Binet.  If,  in  the  history  of  psychology, 
we  call  Wundt  the  father  of  experimental  psychology,  we  must 
then  call  Binet  the  father  of  intelligence  testing. 
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CHAPTER  III 


THE  DEVELOPMENT  OF  INTELLIGENCE  TESTING 

AFTER  BINET 

In  this  chapter  we  shall  attempt  to  indicate  the  general 
development  of  intelligence  testing  following  upon  the  work 
of  Binet.  We  have  noted  in  a previous  chapter  the  many 
influences  that  were  at  work  leading  to  the  development  of 
intelligence  tests  even  before  Binet,  and  these  influences  would 
naturally  have  borne  fruit  regardless  of  the  great  French 
psychologist.  It  was,  however,  Binet’s  work  that  gave  a very 
definite  turn  to  the  course  of  this  development,  mainly  in  the 
direction  of  attempts  to  measure  general  all-round  ability 
rather  than  specific  abilities. 

We  shall  make  no  attempt  here  to  trace  further  the  social 
aspect  of  our  problem,  as  we  did  in  the  first  chapter,  where 
we  attempted  to  give  the  general  historical  background  for 
the  rise  of  mental  testing.  We  shall  only  mention  such  social 
institutions  as  were  directly  affected  by  the  vigorous  growth 
of  intelligence  testing  in  that  branch  of  it  which  came  to  be 
known  as  clinical  psychology.  It  is  enough  to  remind  the 
reader  here  that  institutions  for  the  feebleminded  and  defective 
delinquents,  which  we  have  previously  noted  as  springing 
up  here  and  there  in  the  nineteenth  century,  have  continued  to 
increase  in  numbers  and  efficiency  in  the  twentieth.  Child- 
caring agencies  of  all  kinds  have  greatly  multiplied  and  special 
provision  for  backward  or  feebleminded  children  in  the  public 
schools  is  now  taken  as  a matter  of  course  in  educational 
circles  to-day.  It  would  obviously  take  us  too  far  afield  to 
follow  the  development  of  these  social  agencies,  all  of  which 
are  making  use  of  the  intelligence  tests  devised  by  the  psy- 
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chologist,  and  in  turn  presenting  problems  to  him  for  solution, 
which  have  thereby  enlarged  the  held  of  his  research. 

Without  attempting  to  follow  any  strict  chronological 
sequence,  we  may,  nevertheless,  distinguish  certain  definite 
phases  in  the  recent  history  of  intelligence  testing.  These 
phases  overlap  each  other  greatly  in  point  of  time,  and  it  is 
useless  to  attempt  any  sharp  line  of  demarcation.  We  may 
classify  them  as  follows: — i.  The  Measurement  Movement  in 
Educational  Subjects;  2.  The  Introduction  of  the  Binet  Scale 
into  America;  3.  The  Controversy  over  the  Validity  of  the 
Scale ; 4.  Clinical  Psychology ; 5.  The  Stanford  Revision ; 6. 
The  Appearance  of  Other  Scales ; 7.  The  Group  Test. 

1.  The  Measurement  Movement  in  Educational  Subjects. 
— Simultaneous  with  the  work  of  Binet  in  intelligence  testing 
in  France,  there  was  arising  in  this  country  an  interest  in  the 
objective  measurement  of  school  accomplishment.  Rice’s  (97) 
report  on  spelling  marked  the  beginning  of  the  movement.  But 
the  real  leader  in  the  movement  was  Thorndike.  Beginning  in 
1903  with  his  “Educational  Psychology,”  we  note  the  emphasis 
he  lays  upon  measurement.  In  1904  his  “Introduction  to  the 
Theory  of  Mental  and  Social  Measurements”  appeared,  a book 
which  had  a profound  influence  upon  the  measurement  move- 
ment. Stone’s  “Arithmetic  Tests,”  wrorked  out  under  Thorn- 
dike’s direction,  were  published  in  1908,  and  in  1910  the  Thorn- 
dike “Hand-writing  Scale”  appeared.  From  that  time  to  the 
present,  each  year  has  seen  the  publication  of  one  or  more 
scales  or  tests  for  the  measurement  of  educational  subject- 
matter.  Many  of  them  have  appeared  under  Thorndike’s  direc- 
tion and  all  of  them  have  been  stimulated  by  his  pioneer  work. 
In  addition  to  this  Thorndike  had  done  some  work  with  mental 
tests,  so  that  the  introduction  of  the  Binet  Scale  into  America 
fell  in  line  with  the  ideals  and  efforts  of  the  measurement 
movement. 

2.  The  Introduction  oj  the  Binet  Scale  into  America. — 
Goddard  was  the  first  to  introduce  the  Scale  and  to  make 
use  of  it  in  this  country.  The  psychological  laboratory  at  the 


36  INTELLIGENCE  TESTING  AFTER  BINET 


Training  School  for  Feebleminded  Children  at  Vineland  was 
founded  in  1906,  and  Goddard  was  made  Director  of  the 
laboratory.  It  is  noteworthy  as  being  one  of  the  first  labora- 
tories in  an  institution  for  the  feebleminded  devoted  pri- 
marily to  psychological  work.  Goddard  had  seen  something  of 
Binet’s  work  in  France  and  was  acquainted  with  his  scale  as 
it  applied  to  feebleminded  children.  In  1908  he  began  to  use 
the  Scale  at  Vineland  and  was  speedily  convinced  of  its  use- 
fulness. He  set  to  work  adapting  the  Scale  to  American  con- 
ditions, making  as  few  changes  as  possible.  Preliminary  work 
with  the  Scale  made  him  doubt  whether  all  the  tests  wrere 
rightly  placed  for  American  children  and  he,  therefore,  took 
the  next  logical  step  in  his  standardization  of  the  Scale  on 
2,000  American  children.  This  standardization  was  published 
in  1910  and  is  based  upon  Binet’s  1908  Scale.  Goddard  fol- 
lowed essentially  Binet’s  method  of  standardization,  although 
he  made  use  of  a much  larger  number  of  cases  than  Binet  had 
used  at  any  one  time  in  the  making  of  his  scale.  This  revision 
of  Goddard’s  remained  for  a long  time  the  standard  for  Ameri- 
can practice.  The  Training  School  for  Feebleminded  Children 
at  Vineland,  where  Goddard  was  director  of  the  psychological 
laboratory,  became  the  Mecca  of  all  those  interested  in  the 
new  clinical  psychology,  and  the  storm  center  around  which 
much  of  the  heated  discussion  as  to  the  validity  of  the  Binet- 
Simon  Scale  raged.  The  work  at  Vineland  was  ably  supported 
by  other  men,  notably  by  Kuhlmann  and  Huey,  both  psy- 
chologists attached  to  institutions  for  the  feebleminded.  With- 
out going  into  detail  we  may  say  that  the  emphasis  at  first 
was  laid  upon  the  use  of  the  Scale  for  the  detection  of  feeble- 
minded children.  Vineland  led  the  way  in  using  the  Scale-  as 
a means  of  classifying  all  the  children  in  the  institution,  and 
very  soon  came  to  use  it  as  a routine  procedure  for  the  ad- 
mission of  all  new  cases.  From  Vineland  the  use  of  the  Scale 
spread  rapidly  to  other  institutions.  The  point  to  note,  how- 
ever, in  the  early  use  of  the  Scale  is  that  for  practical  pur- 
poses its  use  was  almost  entirely  restricted  to  the  feebleminded. 
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Normal  children  were  tested  in  the  main  solely  for  purposes 
of  standardization.  Some  share  of  the  prejudice  against  mental 
tests  among  the  public  at  large  must  be  attributed  to  this  fact. 
To  allow  a child  to  be  “submitted”  to  a mental  test  was,  and 
still  is,  to  some  extent,  equivalent  to  raising  the  question  as 
to  the  integrity  of  his  intelligence,  because  mental  tests  were 
from  the  beginning  so  closely  associated  with  the  feebleminded. 
This  attitude  towards  mental  tests  is  now  rapidly  disappearing, 
but  it  was  a prejudice  against  which  psychologists  had  to  fight 
in  their  efforts  to  widen  the  scope  of  mental  testing. 

3.  The  Controversy  over  the  Validity  of  the  Scale. — From 
the  very  beginning  the  validity  of  the  Binet  Scale  and  the 
possibility  of  the  measurement  of  general  intelligence  were 
challenged.  Leaving  aside  criticism  by  non-psychologists,  we 
find  at  the  outset  some  psychologists  who  are  opposed  to 
the  method  as  being  unscientific  and  founded  upon  false 
premises.  There  were  many  who  refused  to  recognize  the  work 
of  the  “mental  testers”  and  regarded  the  whole  matter  as  a 
fad  that  would  soon  fade  into  oblivion.  As  time  went  on,  how- 
ever, this  attitude  gradually  disappeared,  and  no  one  at  the 
present  time  would  be  bold  enough  to  assert  that  mental 
measurement  is  a passing  fad. 

More  serious  and,  sometimes,  constructive  criticism  cen- 
tered upon  the  actual  tests  themselves,  the  method  of  pro- 
cedure and  the  problems  of  standardization.  This  criticism 
came  from  men  who  were  more  or  less  directly  working  in  the 
field.  It  centered  naturally  around  the  Binet  Scale.  At  the 
one  extreme  we  find  those  who,  while  admitting  the  soundness 
of  Binet’s  general  conception,  would,  nevertheless,  so  revise 
and  alter  the  tests  and  procedure  as  to  leave  practically  nothing 
of  the  original  Scale.  At  the  other  extreme  are  to  be  found 
those  who  treat  the  Scale  as  if  it  were  something  sacred  and 
as  if  it  had  emerged  perfect  from  the  hands  of  the  master. 
Between  the  two  extremes  are  the  workers  who  by  actual  trial 
and  error  modified,  revised  and  enlarged  the  work  that  Binet 
began. 
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It  might  be  amusing,  but  it  could  hardly  be  profitable  to 
enter  into  a detailed  account  of  this  period  of  criticism.  Much 
of  it  has  no  application  at  the  present  time,  and  it  has  already 
faded  into  the  historic  past  so  rapidly  as  to  make  one  smile 
at  the  emotional  outbursts  and  personal  feelings  that  were 
aroused. 

Much  good  resulted  from  these  controversies  nevertheless. 
The  necessity  for  standardization  of  procedure,  so  that  ex- 
aminers could  compare  their  results,  was  emphasized.  A 
clearer  line  of  demarcation  was  drawn  between  tests  of  intelli- 
gence and  tests  of  knowledge.  The  need  for  other  kinds  of 
tests  became  obvious  in  cases  where  the  Binet  tests  could  not 
apply,  especially  in  cases  of  language  difficulty.  The  problems 
of  standardization  were  discussed  and  the  desirability  of  more 
careful  placing  of  tests  emphasized.  All  this  discussion  helped 
to  a better  understanding  of  just  what  “general  intelligence’’ 
signified,  and  led  us  slowly  to  recognize  certain  conditions  that 
a test  ought  to  fulfill  in  order  to  be  considered  a good  test  of 
general  ability.  On  the  whole,  therefore,  the  controversy  that 
raged  around  the  Binet  Scale  left  us  with  clearer  ideas  as  to 
the  problems  and  methods  of  intelligence  testing,  even  although 
much  of  it  was  mere  opinion  and  useless. 

4.  Clinical  Psychology. — Although  clinical  psychology  proper 
dates  back  at  least  to  the  last  decade  of  the  nineteenth  cen- 
tury, it  is  undoubtedly  true  that  the  Binet  Scale  was  the 
one  most  potent  factor  in  its  development  and  expansion. 
Shortly  after  the  first  work  with  the  Scale  in  the  institutions 
for  the  feebleminded,  we  find  psychological  testing  of  all  kinds 
spreading  rapidly  to  juvenile  courts,  reformatories,  prisons, 
children’s  homes  and  schools.  The  psychological  clinic  did  not 
and  does  not  depend  upon  the  Binet  Scale,  but  it  is  unquestion- 
ably true  that  the  appearance  of  the  Binet  Scale  acted  as  a tre- 
mendous stimulus  to  this  type  of  work. 

Notable  among  the  juvenile  court  clinics  was  the  one  at 
Chicago  under  Healy  and  Bronner.  Here  no  undue  emphasis 
was  given  to  the  Binet  Scale,  but  the  value  of  the  scale  and 
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of  other  mental  tests  was  well  recognized  in  relation  to  the 
larger  field  of  work  covered  by  the  clinic.  Many  other  juve- 
nile courts  have  found  the  services  of  clinical  psychology  of 
value  and  a few  maintain  special  clinics,  while  others  depend 
upon  the  help  of  outside  psychologists. 

Among  clinics  established  in  reformatories  and  other  penal 
institutions,  one  of  the  most  noteworthy  was  the  psychological 
clinic  at  the  New  York  State  Reformatory  for  Women  at 
Bedford  Hills.  Real  constructive  work  in  the  way  of  enlarging 
the  field  of  intelligence  testing  has  been  done  here  under  the 
direction  of  psychologists.  Many  other  reformatories  have 
had  or  still  have  clinics,  where  the  scope  of  the  work  ranges 
from  a very  exhaustive  examination  down  to  the  giving  of  a 
short  set  of  tests.  Many  reformatories,  prisons  and  peni- 
tentiaries have  been  surveyed  by  psychologists  and  their  re- 
sults have  been  of  value  in  increasing  our  knowledge  of  the 
mentality  of  the  criminal. 

And,  lastly,  many  school  systems  have  recognized  the  im- 
portance of  psychological  work.  School  clinics  have  been 
established  in  connection  with  the  education  of  backward  and 
feebleminded  children.  As  we  have  seen  in  Chapter  I,  especial 
attention  to  the  backward  child  began  in  the  nineteenth  cen- 
tury. At  first  the  interest  was  entirely  pedagogical,  but  it  was 
not  long  before  the  help  that  psychology  could  render  was 
appreciated  and  we  see  the  coming  of  the  school  psychologist, 
whose  duty  it  is  to  select  the  backward  children  for  the  special 
class.  The  number  of  these  clinics,  or  departments  of  child 
study,  is  now  great,  and  the  work  they  are  doing  varies  from 
minute  and  thorough  psychological  testing  down  to  the  mere 
giving  of  Binet  tests  to  aid  in  the  segregation  of  the  mentally 
retarded.  There  is  a place  in  every  school  system  for  psy- 
chological tests  and  unquestionably  the  future  will  see  a great 
expansion  of  their  use  in  our  schools.  At  the  present  time  the 
center  of  interest  in  psychological  work  in  the  schools  has 
shifted  from  the  mere  segregation  of  the  mentally  retarded 
to  a wider  use  of  intelligence  tests  in  the  classification  of 
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pupils  in  general  and  much  attention  is  being  paid  to  the  child 
of  superior  intelligence.  We  are  beginning  to  realize  that  the 
bright  child  as  well  as  the  dull  needs  special  educational 
guidance. 

The  rapid  expansion  of  the  use  of  intelligence  tests  in  our 
schools  has  assisted  and  been  assisted  by  the  development  of 
educational  tests  and  measurements.  The  rise  of  such  measure- 
ments forms  an  interesting  chapter  in  school  history  but  it  lies 
outside  the  scope  of  this  work.  Undoubtedly  the  two  kinds  of 
measurement,  the  one  probing  the  native  ability,  the  other  the 
knowledge  of  the  child,  are  complementary,  and  the  future 
will  see  a more  intimate  use  of  the  two  combined. 

5.  The  Stanford  Revision. — The  publication  by  Terman  of 
the  Stanford  Revision  of  the  Binet-Simon  Scale  in  1916  marks 
a distinct  advance  in  intelligence  measurement.  Even  before 
the  publication  of  the  Binet-Simon  tests,  Terman  had  been 
interested  in  the  problem  of  individual  differences  in  intelli- 
gence among  school  children,  and  shortly  after  the  first  pub- 
lication of  the  Binet  tests  by  Goddard  in  1908,  he  seems  to 
have  become  interested  in  Binet’s  method.  During  1910-n 
Terman  and  Childs  constructed  a tentative  revision  and  ex- 
tension of  the  Binet  1908  Scale,  which  they  published  in  1912. 
Terman  considered  this  merely  a tentative  revision,  because 
his  experience  with  the  Scale  so  far  had  shown  him  the  great 
possibilities  in  the  way  of  further  extension  and  more  complete 
standardization.  This  revision,  extension,  and  standardization 
occupied  Terman  and  his  co-workers  for  the  next  five  years 
and  the  final  result  certainly  justified  the  labor  and  time 
involved. 

The  Stanford  Revision  adds  nothing  essentially  new  to  the 
ideas  of  Binet.  What  Terman  did,  however,  was  to  work  out 
more  thoroughly  and  more  accurately  the  method  suggested 
by  Binet.  The  scope  of  the  standardization  was  broadened 
and  the  scale  was  so  adjusted  as  to  fit  accurately  at  each  age. 
Much  of  what  is  only  implicit  in  Binet  is  made  explicit  by 
Terman.  One  other  important  contribution  by  Terman  is 
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worth  noting,  namely,  the  adoption  of  the  Intelligence 
Quotient  as  suggested  by  Stern.*  The  use  of  the  I.Q.  by 
Terman  in  connection  with  his  Scale  brought  this  measure  of 
intelligence  into  common  use. 

6.  The  Appearance  of  Other  Scales. — It  was  natural  that 
the  stimulus  given  to  mental  testing  by  the  use  of  the  Binet- 
Simon  Scale  should  result  in  the  construction  of  other  scales 
for  measuring  intelligence.  If  there  are  few,  it  is  not  because 
of  a scarcity  of  ideas  as  to  different  tests,  but  rather  because 
of  the  labor  involved  in  standardization.  We  shall  mention 
here  the  more  or  less  well  standardized  scales,  which  are  not 
obvious  revisions  of  the  Binet,  but  which  have  been  stimulated 
by  it.  The  Point  Scale  by  Yerkes,  Bridges  and  Hardwick  (15) 
used  the  original  Binet  Tests  but  substituted  a scoring  method 
for  each  test  and  a total  score  instead  of  the  “all  or  none” 
method  and  the  age  grouping  of  tests  in  the  Binet. 

The  Pintner-Paterson  Performance  Scale  (17)  was  the  first 
scale  to  use  tests  entirely  different  from  those  of  Binet.  None 
of  the  tests  in  the  scale  require  a knowledge  of  language  by 
the  subject.  In  this  respect  also  it  is  very  different  from  the 
Binet,  where  directions  are  given  orally  and  most  of  the  re- 
sponses are  oral.  The  scale  has  been  found  useful  in  the  test- 
ing of  foreign  children,  deaf  children  and  also  as  a supplement 
to  the  Binet  Scale.  The  Army  Performance  Scale  (Memoirs 
21)  was  constructed  to  supply  the  army  examiners  with  a 
means  for  measuring  the  mentality  of  the  foreigners  in  the  army 
when  an  individual  examination,  in  addition  to  a group  test, 
was  required.  Several  of  the  tests  used  in  the  Pintner-Paterson 
Performance  Scale  are  included  in  this  scale,  in  addition  to 
many  others.  The  scale  has  not  been  standardized  on  children, 
but  the  scores  can  be  turned  into  an  approximate  mental  age 
based  upon  a comparison  of  Performance  Scale  and  Stanford 
and  Point  Scale  records  gathered  in  the  army. 

* Stern,  W.  “Der  intelligenz  quotient  als  mass  der  kindlichen  intelli- 
genz.”  Zsch.  f.  angew.  Psychol.,  1916,  11,  1-1 7.  In  this  article  he 
refers  to  his  proposal  in  1912  at  the  Fifth  Congress  of  Experimental 
Psychology  with  reference  to  the  use  of  the  intelligence  quotient. 
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The  Herring  Scale  (22)  follows  the  Binet  in  type  of  test, 
but  all  the  tests  used  are  different.  It  also  differs  in  method 
of  scoring  and  of  computing  mental  age.  It  is  intended  to 
cover  the  same  ground  as  the  Stanford  Revision  and  it  corre- 
lates highly  with  the  latter. 

7.  The  Group  Test. — The  most  recent  development  in  men- 
tal testing  has  been  the  rise  of  the  group  test.  Here  the  sub- 
jects are  examined  in  groups  in  contradistinction  to  the  tests 
we  have  just  described,  in  which  the  examiner  is  engaged 
with  only  one  individual  at  a time.  There  is,  of  course,  nothing 
intrinsically  new  in  the  group  method,  because  it  has  been  em- 
ployed for  a long  time  in  psychological  experiments.  For  the 
most  part,  however,  these  experiments  were  not  directly  con- 
cerned with  getting  an  intelligence  rating  of  the  individual, 
and  the  new  turn  given  to  group  tests  at  the  present  time  is 
precisely  the  attempt  to  obtain  a measure  of  the  individual’s 
mental  ability. 

For  a long  time  there  existed  a distinct  prejudice  on  the 
part  of  psychologists  against  the  group  test.  Although  the 
method  had  never  been  adequately  tried  out  all  sorts  of  a priori 
reasons  as  to  why  it  could  never  be  feasible  were  advanced, 
and  most  of  these  reasons  have  disappeared  into  thin  air  now 
that  the  method  has  been  tried  and  developed.  The  group 
method  does  not  give  us  all  the  information  gleaned  by  the 
expert  clinician  in  his  individual  examination,  but  it  can  give 
a very  reliable  intelligence  rating. 

We  see  the  beginnings  of  the  group  method  in  the  work  of 
Thorndike  and  others  with  the  early  mental  tests.  After  the 
introduction  of  the  Binet  tests,  it  was  natural  that  the  quicker 
group  method  should  be  tried  out  in  order  to  arrive  at  a mental 
rating  of  more  than  one  child  at  a time.  Thus  Pyle  (13) 
gave  several  tests  to  groups  of  children,  but  did  not  combine 
the  results  of  all  the  tests  into  one  index  to  denote  a child’s 
intelligence.  This  was  done  by  Pintner.  Influenced  by  the 
work  of  Pyle  and  confronted  with  the  practical  problem  of 
having  to  weed  out  the  feebleminded  from  among  a large  group 
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of  children,  Pintner  (17)  used  a set  of  six  tests  as  group  tests 
and  took  the  median  of  the  six  percentiles  as  a measure  of  the 
child’s  mentality. 

At  the  same  time  group  tests  were  being  used  by  Scott  in 
his  work  of  measuring  the  ability  of  business  executives  and 
salesmen.  From  these  and  other  beginnings  it  is  obvious  that 
group  testing  was  in  the  air  and  that  it  would  have  developed 
slowly  toward  the  goal  that  it  has  now  attained.  The  entry  of 
this  country  into  the  World  War  and  the  consequent  utiliza- 
tion of  intelligence  tests  in  the  army  accelerated  enormously 
the  development  of  the  group  test.  The  different  tests  at 
present  available  will  be  discussed  fully  in  Chapter  VII. 

Summary.  Considering  the  broad  outlines  of  the  develop- 
ment of  intelligence  testing  since  the  work  of  Binet,  we  may 
discern  three  phases.  The  first  is  the  introduction  of  the  Binet 
Scale  into  this  country,  leading  to  minute  work  and  much 
discussion  of  the  principles  involved,  stimulating  the  develop- 
ment of  clinical  psychology  and  of  intelligence  testing  in 
schools  and  institutions  of  all  kinds  and  culminating  with  the 
Stanford  and  Herring  Revisions,  as  representing  the  latest  and 
most  modern  development  of  Binet’s  original  idea. 

Secondly,  we  see  the  construction  of  other  kinds  of  Scales, 
diverging  more  or  less  from  the  principles  of  the  Binet  Scale, 
broadening  our  conception  of  the  intelligence  scale  and  extend- 
ing the  field  of  intelligence  testing  to  different  types  of  subjects. 

And,  thirdly,  we  note  the  rapid  rise  of  the  group  test,  intro- 
ducing the  concept  of  intelligence  surveys  of  large  numbers  of 
individuals,  breaking  away  from  the  method  of  the  Binet  Scale 
and  opening  up  unlimited  possibilities  for  the  psychologist 
in  the  future. 
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CHAPTER  IV 


THE  CONCEPT  OF  GENERAL  INTELLIGENCE 

Gradual  Growth  of  the  Concept. — In  the  preceding  chap- 
ters we  have  been  speaking  of  the  measurement  of  general  in- 
telligence, without  having  attempted  in  any  way  to  define  the 
meaning  of  this  term,  and  it  is  not  easy  even  at  present  to 
do  so.  As  a matter  of  fact  general  intelligence  has  rightly  been 
assumed  to  exist  and  psychologists  have  gone  about  the  meas- 
urement of  an  individual’s  general  ability  without  waiting  for 
an  adequate  psychological  definition.  This  must  not  be  taken 
to  imply,  however,  that  the  psychologist  was  blindly  measuring 
something,  without  having  any  conception  of  what  he  was  try- 
ing to  measure.  In  every  case  the  psychologist  has  some  rough 
working  hypothesis  upon  the  basis  of  which  he  proceeds,  and  it 
is  these  hypotheses  and  the  logical  conclusions  that  follow  from 
them  that  we  shall  now  briefly  survey. 

As  we  have  noted  in  our  historical  account,  the  earlier  at- 
tempts at  mental  measurement  were  concerned  with  the  meas- 
urement of  separate  faculties,  processes  or  abilities.  Tests  were 
devised  to  test  different  kinds  of  memory,  attention,  imagina- 
tion and  the  like.  Binet’s  efforts  were  at  first  largely  devoted 
to  the  measurement  of  the  higher  and  more  complex  processes 
such  as  reasoning,  imagination  and  so  on.  Again  Binet  very 
frequently  compared  intelligent  and  unintelligent  children  in 
their  methods  of  reacting  to  certain  tests.  Note  carefully  that 
his  intelligent  and  unintelligent  children  were  not  so  called  on 
the  basis  of  psychological  tests,  but  simply  on  the  basis  of  the 
ordinary  subjective  judgment  of  the  teacher  or  parent,  i.e.,  the 
ordinary  common-sense  judgment  of  the  world.  It  is  easy  to 
imagine,  therefore,  that  Binet  became  almost  unconsciously 
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familiar  with  intelligence  as  a complex  trait  of  an  individual’s 
make-up  and  very  probably  began  to  use  unconsciously  the 
type  of  reaction  he  had  found  common  in  his  subjects  as  a cri- 
terion by  which  he  might  judge  intelligence  or  lack  of  intelli- 
gence in  unknown  subjects.  Be  that  as  it  may,  the  transition 
from  his  early  work  on  groups  of  intelligent  and  unintelligent 
subjects,  as  diagnosed  by  the  world,  soon  led  him  consciously  to 
reverse  the  process  and  to  diagnose  the  intelligence  of  his  sub- 
jects by  means  of  tests. 

It  is  well  to  insist  upon  the  fact  that  the  meaning  of  general 
intelligence  has  had  a gradual  growth  and  that  we  did  not 
start  with  a clear  definition  of  general  intelligence  set  up  by 
some  psychologists  and  forthwith  proceed  to  measure  it  by 
means  of  tests.  We  may  say  rather  that  the  psychologist  bor- 
rowed from  every-day  life  a vague  term  implying  all-round 
ability  and  knowledge,  and  in  the  process  of  trying  to  measure 
this  trait  he  has  been  and  still  is  attempting  to  define  it  more 
sharply  and  endow  it  with  a stricter  scientific  connotation. 

As  we  go  through  the  writings  of  Binet  we  do  not  find  any 
well-formulated  and  standard  definition  of  general  intelligence, 
but  rather  numerous  descriptions  of  it,  now  emphasizing  one  of 
its  aspects  and  now  another.  For  a long  time,  indeed,  he  did 
not  seem  to  differentiate  it  clearly  from  knowledge,  just  as  it  is 
not  at  present  clearly  differentiated  from  knowledge  in  popular 
thought.  Later  on,  this  differentiation  from  knowledge  creeps 
in,  but  only  after  he  has  had  considerable  experience  with  meas- 
uring intelligence  by  means  of  his  scale  of  tests.  Practical  work 
with  the  scale  made  this  differentiation  necessary.  This  is  a 
good  example  of  the  manner  in  which  the  meaning  of  the  term 
“general  intelligence”  is  acquiring  a definite  psychological  con- 
notation. 

Binet  considered  attention  and  adaptation  as  the  two  most 
important  factors  in  general  intelligence,  although  we  must  not 
forget  that  he  employs  the  term  attention  in  a much  wider 
sense  than  is  ordinarily  the  case  in  psychology.  One  of  his 
longest  articles  is  devoted  to  a study  of  attention  and  adapta- 
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tion  in  order  to  see  how  intelligent  and  unintelligent  children 
differ  in  these  two  respects,  and  many  of  the  tests  he  devised 
to  bring  out  these  differences  were  later  found  useful  in  his 
scale.  Judgment,  again,  is  a term  Binet  (16)  is  fond  of  using 
and  emphasizing,  in  his  concept  of  intelligence.  Intelligence, 
he  says,  “is  judgment,  or  common  sense,  initiative,  the  ability 
to  adapt  oneself.”  And  again,  “To  judge  well,  understand  well, 
reason  well — these  are  the  essentials  of  intelligence.”  “Binet’s 
definition  emphasized  three  phases  of  behavior:  (i)  the  ability 
to  take  and  maintain  a given  mental  set;  (2)  the  capacity  to 
make  adaptations  for  the  purpose  of  attaining  a desired  end ; 
and  (3)  the  power  of  auto-criticism”  (Hollingworth,  20).  De- 
scriptions of  this  kind  are  Binet’s  contribution  to  a definition  of 
general  intelligence. 

Definitions. — Many  definitions  of  intelligence  have  been 
proposed  by  psychologists,  and  these  vary  greatly  according  to 
the  standpoint  from  which  the  psychologist  views  this  prob- 
lem. Although  they  differ  greatly,  they  are  not  therefore  con- 
tradictory. We  may  group  the  numerous  definitions  proposed 
into  four  groups  which  we  shall  label:  (1)  biological ; (2)  edu- 
cational; (3)  a faculty;  (4)  empirical. 

(1)  Biological.  Here  the  emphasis  of  the  definition  is  upon 
the  adjustment  or  adaptation  of  the  organism  to  its  environ- 
ment or  to  certain  aspects  of  its  environment.  We  may  con- 
ceive of  intelligence  as  being  the  determining  factor  in  the  evo- 
lutionary process.  The  more  intelligent  organisms  can  adjust 
to  a greater  number  of  environmental  changes.  The  “higher” 
the  organism,  the  greater  is  its  adaptability  and  the  greater  is 
its  intelligence. 

Stern’s  (14)  definition  of  intelligence  belongs  here.  He  says, 
“Intelligence  is  a general  capacity  of  an  individual  consciously 
to  adjust  his  thinking  to  new  requirements.”  And  again,  and 
perhaps  better,  “It  is  general  mental  adaptability  to  new  prob- 
lems and  conditions  of  life.”  By  this  definition  Stern  differen- 
tiates general  intelligence  from  talent  which  is  the  development 
of  a specific  ability,  and  again  from  knowledge  or  mere  infor- 
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mation,  and  lastly  from  memory  because  this  deals  with  the 
old,  whereas  general  intelligence  is  directed  toward  the  new. 
Further  he  says,  “Any  sort  of  perceptive,  memorial  or  attentive 
activity  is  at  the  same  time  an  intelligent  activity  just  in  so  far 
as  it  includes  a new  adjustment  to  new  demands.”  These  state- 
ments of  Stern  are  often  further  contracted  as  follows:  “Gen- 
eral intelligence  is  the  ability  of  the  organism  to  adjust  itself 
adequately  to  new  situations.” 

Similar  to  Stern’s  definition  is  the  statement  of  Wells  (17): 
“Intelligence  means  precisely  the  property  of  so  recombining 
our  behavior-patterns  as  to  act  better  in  novel  situations.” 
And  Peterson  (Symposium,  21)  says,  “Intelligence  seems  to 
be  a biological  mechanism  by  which  the  effects  of  a com- 
plexity of  stimuli  are  brought  together  and  given  a somewhat 
unified  effect  in  behavior.”  Woodworth  (21)  describes  what 
the  subject  in  a test  must  do : — “He  has  to  see  the  point  of 
the  problem  now  set  him,  and  to  adapt  what  he  has  learned  to 
this  novel  situation.”  Edwards  (28)  defines  intelligence  as 
“capacity  for  variability  or  versatility  of  response.” 

All  of  these  definitions  conceive  of  general  intelligence  as 
including  behavior  that  leads  to  better  and  better  adaptation 
not  only  in  man,  but  in  the  whole  animal  kingdom.  It  in- 
cludes the  capacity  for  getting  along  well  in  all  sorts  of  situa- 
tions. This  implies  ease  and  rapidity  in  making  adjustments 
and,  hence,  ease  in  breaking  old  habits  and  in  forming  new 
ones.  Fundamentally,  this  leads  us  back  to  the  general  modi- 
fiability of  the  nervous  system.  An  organism  whose  nervous 
system  is  very  modifiable,  can  adjust  itself  to  new  types  of 
situations  and  react  adequately  to  a great  number  of  different 
situations.  The  intelligent  organism  has  a multiplicity  of 
responses ; the  unintelligent  few.  The  intelligent  organism 
responds  to  a great  number  of  situations ; the  unintelligent  to 
few.  Intelligent  behavior  leads  one  from  one  thing  to  another 
in  ever-widening  circles ; unintelligent  behavior  is  narrow  and 
restricted,  and  leads  to  repetition  or  cessation. 
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(2)  Educational.  This  kind  of  definition  places  the  em- 
phasis upon  learning  ability.  As  Buckingham  (Symposium, 
21)  says,  “Intelligence  is  the  ability  to  learn.”  In  a similar 
way  Colvin  (Symposium,  21)  writes,  “An  individual  possesses 
intelligence  in  so  far  as  he  has  learned,  or  can  learn,  to  adjust 
himself  to  his  environment.”  Perhaps  we  might  also  include 
here  Henmon’s  (Symposium,  21)  statement  that  intelligence 
is  the  capacity  for  knowledge  and  the  knowledge  possessed. 
The  knowledge  possessed  is  not  ordinarily  included  in  intelli- 
gence by  most  writers. 

This  educational  point  of  view  with  regard  to  intelligence 
stresses  the  educability  of  the  individual,  it  emphasizes  his 
learning  power.  That  individual  is  intelligent  who  learns 
readily  and  easily.  The  individual  who  has  difficulty  in  learn- 
ing, who  finds  learning  hard,  is  lacking  in  intelligence.  There 
is  no  contradiction  here  with  the  biological  point-of-view,  be- 
cause all  learning  may  be  regarded  as  adjustment  or  adapta- 
tion to  various  situations. 

(3)  A Faculty.  Here  intelligence  is  described  in  terms  of 
a faculty  or  a capacity.  The  definition  is  not  so  much  in 
terms  of  what  intelligence  does,  but  rather  in  terms  of  what 
intelligence  is.  The  attempt  is  generally  to  delimit  or  restrict 
intelligence  and  set  it  off  from  other  powers  or  faculties  of 
the  mind.  Binet’s  various  definitions  belong  mainly  here,  as 
when  he  says  intelligence  is  judgment  or  common  sense. 
Terman  (Symposium,  21)  makes  intelligence  synonymous 
with  abstract  thinking  in  his  statement,  “An  individual  is  in- 
telligent in  proportion  as  he  is  able  to  carry  on  abstract  think- 
ing. ’ W oodrow  (Symposium,  21)  calls  intelligence  an  acquir- 
ing capacity.  It  is  a capacity  to  acquire  capacity.  Again 
Haggerty  (Symposium,  21)  says,  “It  is  a practical  concept 
connoting  a group  of  complex  mental  processes  traditionally 
defined  in  systematic  psychologies  as  sensation,  perception, 
association,  memory,  imagination,  discrimination,  judgment 
and  reasoning.  . . . For  the  most  part  I would  exclude  from 


50  THE  CONCEIT  OF  GENERAL  INTELLIGENCE 


the  concept,  emotion,  instincts,  will-activities  and  so-called 
character  traits.” 

(4)  Empirical.  Here  belong  a certain  number  of  definitions 
which  emphasize  the  practical  results  of  intelligence.  They 
might  also  be  called  behavioristic,  in  the  sense  that  they  call 
attention  to  the  behavior  value  of  intelligent  responses.  Thus 
Thorndike  (Symposium,  21)  says,  “We  may  then  define  in- 
tellect in  general  as  the  power  of  good  responses  from  the 
point  of  view  of  truth  or  fact.”  And  Ballard  (22)  would 
define  intelligence  as  “the  relative  general  efficiency  of  minds 
measured  under  similar  conditions  of  knowledge,  interest,  and 
habituation.”  Pintner  (26)  writes,  “We  must  get  away  from 
the  idea  that  certain  stimuli  constitute  in  and  of  themselves 
adequate  intelligence  tests  on  all  occasions.  We  must  free 
ourselves  from  the  idea  that  there  is  a specific  faculty  of  intelli- 
gence. We  must  remember  that  intelligence  is  merely  an 
evaluation  of  the  efficiency  of  a reaction  or  group  of  reactions 
under  specific  circumstances.”  And  Pieron  (26)  in  much  the 
same  way  remarks  that,  “intelligence  does  not  exist  in  the 
mental  mechanism ; it  is  only  an  effect,  a functional  resultant 
under  certain  defined  conditions,  a behavior  value.” 

There  are  other  definitions  of  intelligence  which  can  hardly 
be  classified  under  any  of  the  above  four  headings.  Thus 
Thurstone  (24)  says  that,  “Intelligence  is  the  capacity  to 
live  a trial-and-error  existence  with  alternatives  that  are  as 
yet  only  incomplete  conduct.”  Unintelligent  action  is  impul- 
sive. The  more  we  inhibit,  the  further  back  we  push  inhibition, 
the  more  chance  is  there  for  intelligent  action.  “Intelligence, 
considered  as  a mental  trait,  is  the  capacity  to  make  impulses 
focal  at  their  early,  unfinished  stage  of  formation.”  And  Free- 
man (26)  writes:  “Psychologically,  degrees  of  intelligence  seem 
to  depend  on  the  facility  with  which  the  subject-matter  of 
experience  can  be  organized  into  new  patterns.  This  rearrange- 
ment of  thought  material  is  what  characterizes  particularly  the 
higher  mental  processes.” 

Such  diversity  of  opinion  makes  it  impossible  to  give  the 
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reader  any  one  definition  of  intelligence  and  say  that  this  is 
what  psychologists  think  intelligence  is.  But  as  a matter  of 
fact  the  differences  between  psychologists  are  more  apparent 
than  real.  They  spring  from  different  points  of  view.  There 
is  inherently  no  difference  between  the  biological  and  educa- 
tional point  of  view.  They  both  depend  upon  the  modifiability 
of  the  organism.  The  faculty  point  of  view  tries  to  specify 
what  particular  processes  or  powers  are  used  in  making  the 
adaptations  and  adjustments  and  learnings,  whereas  the  em- 
pirical point  of  view  calls  our  attention  to  the  result  of  the 
responses  of  the  organism.  According  as  this  result  is  good  or 
poor,  we  infer  intelligence  or  the  lack  of  it  in  the  responding 
organism. 

Description. — Let  us  now  go  on  from  these  brief  definitions 
to  a more  elaborate  description,  and  by  describing  fill  in  our 
concept  of  intelligence.  Intelligence  has  certain  properties 
or  characteristics,  and  these  we  shall  call  attributes.  Again, 
intelligence  may  be  manifested  in  different  situations  and  so 
we  shall  divide  intelligence  into  different  kinds. 

(i)  Attributes.  Thorndike  (27)  distinguishes  four  attributes 
or  aspects  of  intelligence,  namely,  (a)  level;  (b)  range;  (c) 
area;  (d)  speed. 

(a)  Level.  This  refers  to  the  degree  of  difficulty  of  a task 
that  can  be  solved.  If  we  think  of  all  tasks  or  test  items 
or  situations  as  varying  in  difficulty  from  very  easy  to  very 
hard,  and  if  they  are  arranged  on  a ladder  or  scale  of  difficulty, 
then  the  height  that  we  can  attain  on  this  ladder  determines 
our  level  or  altitude  of  intelligence.  How  difficult  a problem 
can  we  solve ; how  hard  a task  can  we  master  ? This  will 
determine  our  level  of  intelligence.  It  is  more  difficult  to 
interpret  a picture  than  to  describe  one,  and  more  difficult  to 
describe  than  to  enumerate  the  things  in  a picture,  and  hence 
enumeration,  description  and  interpretation  are  found  at  three 
different  levels  on  the  Binet  Scale. 

Level  or  altitude  is  the  most  important  aspect  of  intellect, 
but  we  can  never  measure  it  alone.  The  other  necessary 
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aspects  or  attributes  of  intellect  are  always  present.  We  can- 
not measure  height  without  some  kind  of  width  along  which  to 
measure. 

(b)  Range.  Range  or  width  refers  to  the  number  of  tasks 
at  any  given  degree  of  difficulty  that  we  can  solve.  If  all  the 
tasks  or  situations  in  the  world  could  be  accurately  measured 
with  respect  to  the  amount  of  intelligence  required  to  solve 
or  meet  them,  then  we  could  group  these  tasks  at  each  level 
of  intelligence,  and  the  number  of  such  tasks  which  any  in- 
dividual could  solve  at  any  given  level  would  represent  the 
range  of  intelligence  for  that  individual  at  that  level.  Theo- 
retically an  individual  possessing  a given  level  of  intelligence 
should  be  able  to  solve  the  whole  range  of  tasks  at  that  level. 
Practically  he  is  not  able  to  do  so  because  of  lack  of  op- 
portunity or  lack  of  knowledge  of  other  facts  at  lower  levels 
which  are  prerequisites  to  the  solution  of  tasks  at  higher  levels. 
Range  then  is  determined  not  only  by  level  but  also  by  breadth 
of  experience,  by  opportunity  to  learn.  In  our  intelligence 
tests  range  is  represented  by  items  of  equal  difficulty.  Range 
is  positively  correlated  with  level.  Thorndike  (27)  finds  actual 
correlations  ranging  from  .96  to  .99.  Given  the  same  oppor- 
tunity to  learn  individuals  of  higher  levels  of  altitude  possess 
greater  ranges  at  all  levels  than  those  of  lower  levels  of  alti- 
tude. This  seems  to  be  due  to  a better  all  round  memory 
and  a greater  speed  of  learning  in  the  individuals  of  higher 
levels.  An  imbecile  can  master  all  the  items  at  a given  low 
level  of  intelligence,  but  he  is  slow  in  learning  them  and  by 
the  time  he  has  learned  to  respond  to  the  thousandth  task,  he 
has  forgotten  the  responses  to  the  first  ten.  The  intellect  of 
higher  level  learns  all  the  thousand,  learns  them  quickly  and 
does  not  forget  any.  And  so  it  would  seem  to  be  with  intellects 
of  all  levels  and  hence  the  positive,  but  not  perfect,  correlation 
between  altitude  and  range. 

When  we  talk  about  intelligence  as  being  inborn  and  in- 
herited, we  are  really  referring  to  altitude  of  intellect.  We 
are  discussing  an  abstraction  that  does  not  exist,  because 
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in  actual  life  we  can  only  estimate  the  altitude  by  means 
of  test  items  and  the  test  items  always  indicate  a range.  Our 
tests  must  always  be  made  up  of  so  many  items  at  different 
levels.  We  cannot  measure  altitude  without  range  or  width. 
In  comparing  individuals  with  reference  to  their  intelligence 
we  must  be  sure  that  the  items  on  which  we  make  such  com- 
parisons fall  within  the  range  suitable  to  the  individuals  com- 
pared. Children  who  attend  school  cannot  be  compared  with 
children  who  do  not  attend  school  by  means  of  tests  which 
presuppose  the  ordinary  school  environment,  which  so  many 
tests  do. 

(c)  Area.  Area  may  be  thought  of  as  the  total  number  of 
situations  at  each  level  to  which  the  individual  is  able  to 
respond.  Area  is  a summation  of  all  the  ranges  at  each  level 
of  intelligence  possessed  by  an  individual.  It  is  in  general 
very  highly  correlated  with  altitude.  Area  is  not  of  great 
practical  importance  because  we  cannot  hope  to  measure  by 
means  of  tests  the  total  area  of  any  one’s  intelligence.  Theo- 
retically this  attribute  of  area  will,  however,  help  us  in  our 
concept  of  intelligence.  We  can  readily  conceive  of  individuals 
of  equal  altitude  of  intelligence  differing  in  area.  Let  Figure 
i represent  the  area  of  two  individuals  of  equal  altitude.  The 
height  of  the  figure  represents  the  altitude.  Both  R and  S 
reach  altitude  F.  They  are  both  able  to  do  tasks  of  F diffi- 
culty. Let  the  horizontal  lines  at  A,  B,  C,  D,  E,  and  F 
represent  the  range  or  width  at  each  level.  Then  it  is  seen 
that  at  all  levels  R has  a wider  range  than  S,  and,  therefore, 
the  total  area  of  intellect  of  R is  greater  than  that  of  S.  This 
difference  in  area  may  be  due  to  differences  in  opportunity, 
in  interest,  in  zeal  or  temperament. 

The  altitude  of  intellect  of  a rural  child  in  a narrow  environ- 
ment may  be  the  same  as  that  of  a New  York  youngster,  but 
the  area  will  probably  be  smaller.  The  altitude  of  an  imbecile 
in  a state  institution  may  be  the  same  as  that  of  an  imbecile 
in  a wealthy  family  surrounded  by  tutors  and  governesses, 
but  the  area  of  the  former,  if  we  could  adequately  measure  it, 
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would  undoubtedly  be  smaller  than  that  of  the  latter.  Many 
a learned  man  of  vast  scholarship  has  no  higher  an  altitude  of 
intellect  than  a narrow  and  limited  practical  man. 

(d)  Speed.  This  is  the  rapidity  with  which  we  can  respond 
to  situations.  Speed  shows  a positive  correlation  with  alti- 
tude. Speed  of  correct  performance  of  easy  tasks  correlates 
about  .50  with  altitude  (Hunsicker,  25).  Speed  is  much  less 
closely  bound  up  with  altitude  than  are  the  other  attributes. 


Individual  R Individual  S 

Fig.  I. — The  Attributes  of  Intelligence. 

We  should  not,  therefore,  emphasize  speed  too  much  in  our 
intelligence  tests. 

The  usual  intelligence  rating  based  upon  a Binet  Test  or 
upon  one  of  the  common  group  intelligence  tests  is  necessarily 
a mixture  of  all  these  attributes.  Necessarily,  because  they 
never  can  be  separated  in  practice.  When  we  test  a person 
we  must  give  him  a certain  number  of  tasks  (area),  and  these 
tasks  vary  in  difficulty  (altitude),  and  there  are  a certain 
number  at  each  level  of  difficulty  (range),  and  they  are  re- 
sponded to  in  a given  time  (speed).  But  some  tests  emphasize 
one  aspect  rather  than  another.  Thus  the  Binet  emphasizes 
level  and  range  and  minimizes  speed.  The  Army  Alpha  lays 
more  emphasis  upon  speed.  The  Thorndike  CAYD  emphasizes 
altitude  and  pays  practically  no  attention  to  speed.  If  we 
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combine  the  results  of  several  intelligence  tests  of  the  same 
individual,  we  increase  the  area  of  his  measured  intelligence. 

(2)  Kinds.  In  addition  to  these  attributes  or  character- 
istics of  intelligence  we  may  also  think  of  different  kinds  of 
intelligence.  Thorndike  has  suggested  a three-fold  division 
into  (a)  abstract;  (b)  concrete;  and  (c)  social. 

(a)  Abstract.  Here  we  test  the  ability  to  respond  to  sym- 
bols of  various  sorts,  such  as  words,  numbers,  letters  and  the 
like.  In  this  sense  all  of  our  verbal  tests  are  tests  of  abstract 
intelligence.  Abstract  intelligence  is  required  for  the  ordinary 
academic  subjects  in  school,  such  as  reading,  arithmetic,  his- 
tory, geography  and  so  on.  At  its  highest  levels  abstract  in- 
telligence is  seen  in  the  reactions  of  the  student  and  philoso- 
pher dealing  with  the  relations  of  things  symbolized  in  words 
or  numbers  or  mathematical  formulae. 

(b)  Concrete.  Here  we  test  the  ability  to  respond  to  things 
themselves  rather  than  to  the  verbal  symbols  of  them.  Con- 
crete intelligence  is  not  synonymous  with  manual  dexterity  or 
mechanical  ability,  but  it  is  the  ability  to  comprehend  actual 
concrete  situations  and  react  adequately  to  them.  In  every- 
day life  such  ability  is  shown  in  our  reactions  to  locks  and 
keys,  cupboards,  electric  lights  and  switches,  automobiles, 
trains,  elevators,  lawn-mowers  and  the  innumerable  utensils, 
machines  and  instruments  that  people  in  different  walks  of  life 
handle  every  day.  In  its  higher  levels,  it  is  typified  by  the  in- 
ventor, the  surgeon,  the  musician  and  others,  in  so  far  as  they 
are  reacting  to  concrete  things.  This  kind  of  intelligence  is 
best  measured  by  means  of  performance  tests.  Indirectly  it 
may  also  be  measured  by  picture  tests. 

(c)  Social.  Here  we  are  thinking  of  the  ability  to  react 
to  persons  as  distinct  from  concrete  things  and  abstract  sym- 
bols. Social  intelligence  would  not  include  the  feelings  or 
emotions  aroused  in  us  by  other  people,  but  merely  our  ability 
to  understand  others  and  to  react  in  such  a way  towards  them 
that  the  ends  desired  should  be  attained.  High  social  intel- 
ligence is  presumably  possessed  by  those  who  are  able  to 
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handle  people  well.  Good  administrators,  teachers,  politicians, 
preachers,  generals  and  executives  of  all  kinds  should  possess 
high  social  intelligence.  As  yet  we  have  no  adequate  tests 
of  social  intelligence. 

T his  three-fold  division  of  intelligence  is  merely  a con- 
venient scheme  for  dividing  the  numerous  reactions  which  may 
be  indicative  of  intelligence.  There  is  no  reason  why  other 
divisions  should  not  be  made,  and,  indeed,  it  is  quite  common 
to  speak  of  verbal  as  opposed  to  non-verbal  intelligence,  and 
when  we  do  this  we  are  cutting  across  the  previous  scheme  of 
classification  and  considering  all  reactions  as  divisible  into 
verbal  and  non-verbal.  Or,  again,  we  may  take  abstract 
intelligence  and  divide  it  into  verbal  and  numerical  intelli- 
gence. Or,  we  may  with  Thorndike  divide  abstract  intelli- 
gence or  all  intelligence  into  as  many  different  kinds  as  there 
are  different  test  situations,  and  so  we  may  speak  of  C intelli- 
gence, meaning  thereby  intelligence  as  shown  in  verbal  com- 
pletion, and  of  A intelligence,  meaning  thereby  intelligence  as 
shown  in  dealing  with  arithmetical  situations,  and  of  V intelli- 
gence which  refers  to  vocabulary,  and  of  D intelligence  which 
means  intelligence  in  following  verbal  directions.  And  then  we 
may  talk  of  CAVD  intelligence  which  is,  of  course,  a combina- 
tion of  the  four  particular  kinds  of  intelligence  just  described. 

If  we  go  to  the  actual  results  of  testing  and  ask  whether 
we  find  there  any  warrant  for  our  three-fold  classification  of 
kinds  of  intelligence  we  find  such  results  as  are  indicated  in 
Table  I. 

This  table  shows  samples  of  correlations  between  various 
kinds  of  tests.  Section  I shows  the  results  for  what  we  have 
called  abstract  intelligence  tests  correlated  with  other  abstract 
tests.  Under  abstract  have  been  included  the  Binet  tests  and 
the  usual  verbal  group  tests.  The  Binet  tests  are  not  entirely 
abstract  but  they  are  very  largely  so.  Under  Section  II  we 
have  samples  of  correlation  between  abstract  and  concrete 
tests.  Under  concrete  there  have  been  included  performance 
tests,  non-language  pencil  and  paper  tests,  mechanical  tests 


Correlations  Between  Different  Kinds  of  Intelligence 
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and  a drawing  test.  Under  social  we  have,  up  to  the  present 
time,  only  one  test  which  claims  to  measure  this  kind  of  intelli- 
gence and  the  results  are  shown  under  Sections  III  and  IV  of 
the  table. 

I he  average  of  the  thirteen  correlations  of  abstract  with 
abstract  is  about  .75.  The  average  of  the  correlations  be- 
tween abstract  and  concrete  is  about  .50.  It  would  seem  as 
if  these  tests  of  concrete  intelligence  were  measuring  some- 
thing slightly  different  from  the  abstract  tests.  If  they  are 
valid  tests  of  intelligence,  they  are  measuring  a different  kind 
of  intelligence.  With  reference  to  social  intelligence  the  re- 
sults of  actual  testing  are  at  present  too  few  to  show  anything 
of  value. 

Remembering,  then,  that  any  classification  into  kinds  of 
intelligence  is  merely  for  our  own  convenience,  we  may,  never- 
theless, hold  to  our  three-fold  classification  as  useful.  At  the 
present  time  the  great  majority  of  tests  may  be  thought  of  as 
measuring  abstract  intelligence.  This  is  particularly  true  of 
our  group  tests.  The  Binet-Simon  Tests  are  also  largely  ab- 
stract in  type.  Obviously  abstract  intelligence  is  very  im- 
portant and  is  closely  related  to  school  work.  It  is  more  easily 
measured.  Concrete  intelligence  is  measured  by  our  per- 
formance scales  and  to  some  extent  by  tests  involving  pictures 
rather  than  words.  Social  intelligence  is  not  yet  adequately 
measured. 

Theories  of  General  Intelligence. — So  far  we  have  been 
dealing  with  definitions  or  descriptions  of  general  intelligence, 
which  make  no  attempt  to  explain  in  a more  thorough-going 
manner  the  nature  of  general  intelligence  or  its  relation  to 
the  different  abilities  or  traits  of  the  individual.  There  are. 
however,  one  or  two  theories  of  intelligence  that  attempt  to 
go  further  than  the  mere  descriptions. 

1.  Spearman's  Theory.  Spearman’s  (27)  theory  of  the  na- 
ture of  general  intelligence  is  the  one  that  has  been  formulated 
in  greatest  detail  and  it  merits  particular  attention.  Spear- 
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man  * found  on  examining  the  correlations  between  various 
tests  that  these  correlations  “tended  towards  a peculiar  ar- 
rangement which  could  be  expressed  in  a definite  mathematical 
formula.”  This  formula 

Gp  X r^q  raq  X rbp  o 

is  called  the  tetrad  equation  and  the  value  constituting  the 
left  side  of  it  is  the  tetrad  difference. 

We  quote  from  Spearman  (27):  “An  illustration  may  be 
afforded  by  the  following  imaginary  correlations  between 
mental  tests  (actually  observed  correlations  will  be  given  in 
abundance  later  on) : 


Com-  Dis- 

Oppo-  pie-  Mem-  crimi-  Cancel- 

sites  tion  ory  nation  lation 

Opposites  1 . . .80  .60  .30  .30 

Completion  2 .80  . . .48  .24  .24 

Memory  3 .60  .48  . . .18  .18 

Discrimination  ...  4 .30  .24  .18  ..  .09 

Cancellation  5 .30  .24  .18  .09 


For  instance,  let  us  try  the  effect  of  making 

a denote  Opposites, 
b denote  Discrimination, 
p denote  Completion, 
q denote  Cancellation. 

From  the  table  of  correlations  above,  we  see  that  r will 

ap 

mean  the  correlation  between  Opposites  and  Completion, 
which  is  .80.  Obtaining  in  a similar  fashion  the  other  three 
correlations  needed,  the  whole  tetrad  equation  becomes — 

.80  X -09  — .30  X *24  — ° 

which  is  obviously  correct.  And  so  will  be  found  any  other 
application  whatever  of  the  tetrad  equation  to  this  table. 

* Quotations  from  Spearman,  C.  “The  Abilities  of  Man.”  By  permis- 
sion of  the  Macmillan  Company,  publishers. 
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“The  Two  P actors.  So  far,  the  business  is  confined  to  mat- 
ters of  observation ; we  simply  try  out  the  tetrad  equation  on 
any  table  of  actually  observed  correlations  and  examine 
whether  it  fits.  The  next  step,  however,  is  not  observational, 
but  purely  mathematical ; we  have  to  ask  how,  if  at  all,  this 
equation  between  the  correlations  bears  upon  the  individual 
measurements  of  the  correlated  abilities.  The  answer  is  that 
there  has  been  shown  to  exist  a very  remarkable  bearing 
indeed.  It  is  to  the  effect,  that,  whenever  the  tetrad  equation 
holds  throughout  any  table  of  correlations,  and  only  when  it 
does  so,  then  every  individual  measurement  of  every  ability 
(or  of  any  other  variable  that  enters  into  the  table)  can  be 
divided  into  two  independent  parts  which  possess  the  follow- 
ing momentous  properties.  The  one  part  has  been  called  the 
general  factor  and  denoted  by  the  letter  g ,*  it  is  so  named 
because,  although  varying  freely  from  individual  to  individual, 
it  remains  the  same  for  any  one  individual  in  respect  of  all  the 
correlated  abilities.  The  second  part  has  been  called  the 
specific  factor  and  denoted  by  the  letter  s.  It  not  only  varies 
from  individual  to  individual,  but  even  for  any  one  individual 
from  each  ability  to  another.  The  proof  of  this  all-important 
mathematical  theorem  has  gradually  evolved  through  succes- 
sive stages  of  completeness,  and  may  now  be  regarded  as 
complete. 

“Although,  however,  both  of  these  factors  occur  in  every 
ability,  they  need  not  be  equally  influential  in  all.  On  the 
contrary,  the  very  earliest  application  of  this  mathematical 
theorem  to  psychological  correlations  showed  that  there  the  g 
has  a much  greater  relative  influence  or  ‘weight’  in  some  of  the 
abilities  tested  than  in  others.  Means  were  even  found  of 
measuring  this  relative  weight.  At  one  extreme  lay  the  talent 
for  classics,  where  the  ratio  of  the  influence  of  g to  that  of  5 
was  rated  to  be  as  much  as  15  to  1.  At  the  other  extreme  was 
the  talent  for  music,  where  the  ratio  was  only  1 to  4.” 

Now  this  general  factor  g is  “not  any  concrete  thing  but  only 
a value  or  magnitude.”  We  have  not  discovered  what  it  is 


THEORIES  OF  GENERAL  INTELLIGENCE  65 


like  but  only  where  it  can  be  found.  “It  consists  in  just  that 
constituent — whatever  it  may  be — which  is  common  to  all  the 
abilities  inter-connected  by  the  tetrad  equation.”  Spearman 
finds  that  the  tetrad  equation  holds  good  for  the  inter-correla- 
tions of  all  sorts  of  abilities.  G is  universal,  and  hence  its 
great  importance.  We  can  now  see  why  a miscellaneous  group 
of  tests  like  the  Binet  Scale  is  successful.  It  gives  us  a rough 
measure  of  g.  “What  the  pooling  does  effect  is  to  make  the 
influences  of  the  many  specific  factors  more  or  less  neutralize 
each  other,  so  that  the  eventual  result  will  tend  to  become  an 
approximate  measure  of  g alone.” 

The  tetrad  equation  does  not  always  hold.  Under  certain 
circumstances  it  ceases  to  be  valid.  The  most  important  case 
is  where  the  s factors  are  very  much  alike.  If  two  tests  re- 
semble each  other  very  materially,  such  as  the  test  of  cancella- 
tion of  a’s  and  the  test  of  cancellation  of  e’s,  then  there  is  a 
great  deal  of  overlap  between  the  s factors,  and  the  tetrad 
equation  is  not  fulfilled.  This  has  given  rise  to  the  use  of 
the  tetrad  equation  for  the  discovery  of  so-called  group 
factors. 

“Overlapping  specific  factors  have  since  often  been  spoken 
of  as  ‘group  factors.’  They  may  be  defined  as  those  which 
occur  in  more  than  one  but  less  than  all  of  any  given  set  of 
abilities.  Thus,  they  indicate  no  particular  characters  in  any 
of  the  abilities  themselves,  but  only  some  kinship  between 
those  which  happen  to  be  taken  together  in  a set.  Any  element 
whatever  in  the  specific  factor  of  an  ability  will  be  turned  into 
a group  factor,  if  this  ability  is  included  in  the  same  set  with 
some  other  ability  which  also  contains  this  element.  The 
most  that  can  be  said  is  that  some  elements  have  a broader 
range  than  others,  and  therefore  are  more  likely  to  play  the 
part  of  group  factors.” 

The  proof  that  g exists  is  based  upon  a study  of  many 
groups  of  inter-correlations  between  all  sorts  of  “intelligence” 
tests.  Such  tests  show  a normal  distribution  of  tetrad  differ- 
ences. The  tetrad  differences  arising  from  the  inter-correla- 
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tions  of  physical  measurements  show  no  such  normal  dis- 
tributions and  hence  cannot  be  explained  by  means  of  the  two 
factors  of  g and  j. 

Spearman  then  takes  up  the  question  as  to  “how  far  the 
range  of  such  tests  obeying  the  tetrad  equation  really  extends.” 
This  brings  him  to  “a  general  survey  of  the  entire  range  of 
possible  operations  of  knowing.  So  he  takes  up  in  order  a 
treatment  of  his  three  ultimate  qualitative  laws  (Spearman, 
23).  1 he  first  law,  the  apprehension  of  one’s  own  experience, 

has  as  yet  no  appropriate  measures  and  hence  we  know  nothing 
about  the  presence  of  g in  that  field.  With  reference  to  the 
other  two  laws,  the  eduction  of  relations  and  eduction  of 
correlates,  we  are  more  fortunate.  There  are  many  tests  in 
these  two  fields  of  knowledge,  although  by  no  means  a syste- 
matic covering  of  the  fields.  “Still,  throughout  nearly  all  the 
immense  area  into  which  these  tests  do  appear  to  have  pene- 
trated, the  presence  of  g has  been  decidedly  affirmed.” 

“Does  this  result,  it  may  be  asked,  admit  of  reduction  to 
the  simple  formula,  that  g measures  the  power  to  grasp  rela- 
tions? The  answer  must  be  in  the  negative.  In  the  first  place, 
such  a formula  would  suggest  only  the  educing  of  relations, 
and  would  therefore  leave  out  of  account  the  power— at  least 
equally  important — of  educing  correlates.  In  the  second  place, 
it  would  overlook  the  possibility,  indeed  probability,  that  g also 
enters  into  the  power  indicated  by  the  first  neogenetic  law, 
that  of  knowing  one’s  own  experience.  Yet  again,  it  would 
unjustifiably  imply  that  g constitutes  the  whole  of  any  such 
power,  whereas  the  evidence  indicates  that  g is  never  more  than 
a factor  in  it.” 

\\  e find  then  that  g exists  and  that  it  is  well-nigh  universal 
among  mental  abilities.  It  is  the  general  factor  entering  into 
any  performance,  whereas  s is  the  specific  capacity  for  that 
particular  kind  of  performance.  We  do  not  know,  however, 
the  essential  nature  of  what  is  measured  bv  g.  Psychologically 
we  may  think  of  it  as  mental  energy. 

“In  short,  although  there  seem  to  be  grounds  for  hoping 
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that  a material  energy  of  the  kind  required  by  psychologists 
will  some  day  actually  be  discovered — whereby  physiology 
will  achieve  the  greatest  of  all  its  triumphs — still  there  is  no 
reason  why  such  energy  should  have  more  than  a broad  analogy 
to  anything  of  the  kind  that  has  been  suggested  hitherto. 
Consider,  for  comparison,  how  far  off  the  modern  concept  of 
electricity  is  from  the  old  two  fluids  of  Symmer ; yet,  by  virtue 
of  certain  analogies,  his  view  is  still  to  this  day  found  suffi- 
ciently near  the  truth  to  afford  the  most  convenient  concept 
for  the  purpose  of  instructing  children.  For  our  present  pur- 
pose, promising  ideas  are  being  put  forward  already,  notably 
by  Head  and  Myers.  The  latter  writes  quite  definitely : ‘I 
see  no  reason  why  we  should  not  identify  central  nervous 
energy  with  mental  energy.’  ” 

Physiologically  we  may  think  of  it  as  nervous  energy,  and 
g is  due  to  the  fact  that  each  “focus  of  cortical  activity 
receives  continual  support  from  energy  liberated  by  the  entire 
cortex.”  But  we  do  not  know.  There  is  no  proof  of  this.  As 
Spearman  says,  physiologically  g may  be  due  to  the  general 
plasticity  of  the  nervous  system,  the  quantitative  and  qualita- 
tive alterations  of  the  common  blood  supply,  the  state  of  the 
endocrine  glands  or  many  other  physiological  conditions. 

There  is,  of  course,  no  need  for  framing  any  hypothesis  as 
to  the  nature  of  g.  The  proof  that  g exists  would  still  remain, 
with  or  without  an  hypothesis  as  to  its  nature.  There  is,  how- 
ever, according  to  Spearman,  one  hypothesis  and  only  one  that 
appears  to  fit  all  the  facts  known  at  present. 

“This  is  to  regard  g as  measuring  something  analogous  to 
an  ‘energy’ ; that  is  to  say,  it  is  some  force  capable  of  being 
transferred  from  one  mental  operation  to  another  different  one. 
Even  on  the  physiological  side,  there  are  some  grounds  for 
hoping  that  some  such  energy  will  sooner  or  later  be  dis- 
covered in  the  nervous  system,  especially  the  cerebral  cortex. 

. . . But  all  energy  needs  to  be  supplemented  by  some  engine 
or  engines  in  which  to  operate.  And  such  engines  are  ob- 
viously supplied  by  the  nervous  system,  in  so  far  as  its  func- 
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tion  is  localized.  Incidentally,  this  leads  to  the  suggestion 
that  cerebral  localization  serves  three  main  purposes,  sensa- 
tion, movement,  and  retention. 

“Some  of  us  may  be  inclined  to  take  yet  another  step  and 
think  that,  where  energy  and  engines  operate,  there  must 
furthermore  exist  an  engineer.  And  this  requirement  also 
seems  to  be  met,  namely,  in  the  conative  law  as  expounded  in 
Chapter  XIX  and  as  specially  manifested  in  W.” 

2.  Objections  to  Spearman’s  Theory.  Objection  has  been 
taken  to  Spearman’s  theory  by  several  psychologists  and  par- 
ticularly so  by  Thomson  (Brown  and  Thomson,  21).  He 
proposes  a sampling  theory  of  ability  in  which  a number  of 
factors  are  present  in  the  carrying  out  of  any  activity  such  as 
a mental  test,  and  these  factors  are  a sample  of  all  those  which 
the  individual  has  at  his  command.  This  theory  makes  fewer 
assumptions  than  does  the  special  form  of  theory  proposed  by 
Spearman.  “It  does  not,”  says  Thomson,  “deny  general  ability, 
for  if  the  samples  are  large  there  will  of  course  be  factors  com- 
mon to  all  activities.  On  the  other  hand  it  does  not  assert 
general  ability,  for  the  samples  may  not  be  so  large  as  this, 
and  no  single  factor  may  occur  in  every  activity.  . . . The 
Sampling  Theory,  then,  neither  denies  nor  asserts  General 
Ability,  though  it  says  it  is  unproven.” 

Furthermore,  Kelley  (28)  in  analyzing  the  results  of  many 
tests  given  to  several  grade  populations,  finds  a general  factor. 
But  an  analysis  of  this  factor  “leads  us  to  wonder  whether, 
had  we  experimentally  allowed  for  maturity,  race,  sex  and 
general  nurture,  any  general  factor  would  have  remained.  In 
other  words,  we  may  wonder  if  there  is  any  factor  at  all  inde- 
pendent of  these  things  corresponding  to  Spearman’s  idea  of  a 
central  fund  of  intellective  energy,  or  general  ability,  or  g.” 
And,  finally,  Kelley  concludes  that  all  of  his  data,  as  well  as 
the  data  of  many  other  workers,  point  to  a multiple-factor 
hypothesis  rather  than  to  a single-factor  hypothesis. 

3.  Thorndike’s  Theory.  Thorndike’s  definition  of  intelli- 
gence and  his  contribution  to  a description  of  intelligence  by 
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the  attributes  of  speed,  level,  range  and  area,  have  already 
been  mentioned. 

Thorndike  (27)  approaches  the  problem  of  the  nature  of 
intelligence  or  intellect  from  the  empirical  point  of  view.  In- 
tellect is  the  ability  to  succeed  with  certain  tasks.  We  measure 
it  by  taking  a fair  sampling  of  these  tasks.  “We  contrast 
intellectual  power  over  things  as  by  ideas  about  length  or 
weight  or  heat,  with  non-intellectual  power  over  things  as 
by  strength  or  skill  or  acuity  of  vision.  We  contrast  intel- 
lectual power  over  people,  as  by  consideration  of  facts  about 
them,  with  non-intellectual  power  over  them,  as  by  good 
temper  or  courage  or  physical  charm.  We  contrast  intellectual 
power  over  ideas,  as  by  using  other  ideas  to  gain  success  with 
them,  with  non-intellectual  power  over  them,  as  by  industry 
or  patience.” 

He  then  comments  on  the  fact  that  it  has  been  customary 
to  make  a rather  sharp  distinction  between  mere  connection- 
forming and  the  association  of  ideas  on  the  one  hand,  and  the 
higher  thought  processes,  which  include  abstraction,  general- 
ization, and  reasoning,  on  the  other.  He  then  continues,  “The 
hypothesis  which  we  present  and  shall  defend  admits  the  dis- 
tinction in  respect  of  surface  behavior,  but  asserts  that  in 
their  deeper  nature  the  higher  forms  of  intellectual  operation 
are  identical  with  mere  association  or  connection  forming,  de- 
pending upon  the  same  sort  of  physiological  connections  but 
requiring  many  more  of  them.  By  the  same  argument  the 
person  whose  intellect  is  greater  or  higher  or  better  than  that 
of  another  person  differs  from  him  in  the  last  analysis  in  hav- 
ing,  not  a new  sort  of  physiological  process,  but  simply  a 
larger  number  of  connections  of  the  ordinary  sort.” 

And  further,  “Our  hypothesis  limits  itself  to  the  original 
capacity.  If  by  original  nature,  apart  from  all  training,  a 
man  possesses  tendencies  to  be  right  rather  than  wrong  in  his 
judgments,  to  hold  true  rather  than  false  ideas,  to  make 
justifiable  rather  than  unjustifiable  inferences,  more  or  less 
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than  other  men,  in  so  far  forth  those  tendencies  are  due  to 
his  having  more  or  fewer  c’s  than  other  men. 

“The  essential  element  of  our  hypothesis  is  that  it  offers 
a purely  quantitative  fact,  the  number  of  c’s,  as  the  cause  of 
qualitative  differences  either  in  the  kind  of  operation  (e.g., 
association  versus  reasoning)  or  in  the  quality  of  the  result 
obtained  (e.g.,  truth  versus  error,  wisdom  versus  folly),  so 
far  as  these  qualitative  differences  are  caused  by  original 
nature.” 

If,  then,  one  man  differs  from  another  with  reference  to 
having  more  intelligence  or  a greater  fund  of  ideas,  what  is 
it  due  to?  And  Thorndike  answers,  “This  greater  fund  of  ideas 
and  connections  is  partly  due  to  larger  life  and  more  varied 
and  stimulating  life,  but  it  may  be  and  certainly  is  partly 
due  to  original  nature.  It  has  some  anatomical  or  physiological 
cause  or  parallel.  Our  hypothesis  regards  this  anatomical 
cause  or  correspondent  of  the  original  possibility  of  having 
more  such  connections  (call  it  C)  as  the  cause  of  the  original 
differences  in  intellect  among  men.  . . . What  is  essential  to 
the  hypothesis  is  that  by  original  nature,  men  differ  in  respect 
of  the  number  of  connections  or  associations  with  ideas  which 
they  can  form,  so  that  despite  identical  outside  environments, 
some  of  them  would  have  many  more  than  others.  ‘The  num- 
ber of  c’s  a man  has'  means  simply  the  original  constitutional 
basis  of  the  number  of  ideational  connections  which  he  has. 
•y  • Negatively,  the  hypothesis  asserts  that  no  special  qualita- 
tive differences  are  required  to  account  for  differences  in  degree 
of  intellect ; the  higher  processes  or  powers  have  no  other  basis 
in  original  nature  than  that  which  accounts  for  differences  in 
the  number  of  bonds  of  the  associative  type.  . . . The  gist  of 
our  doctrine  is  that,  by  original  nature,  the  intellect  capable 
of  the  highest  reasoning  and  adaptability  differs  from  the  in- 
tellect of  an  imbecile  only  in  the  capacity  for  having  more 
connections  of  the  sort  described.” 

The  high  correlations  between  tests  are  due,  then,  to  the 
fact  that  the  more  difficult  items  of  all  types  of  tests  re- 
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quire  more  c’s,  and  the  less  difficult  fewer  c’s.  Perfect  correla- 
tion does  not  exist  because  of  differences  in  interest  among 
different  subjects,  or  because  of  differences  in  training  or 
previous  background. 

There  is,  thus,  in  Thorndike’s  view  of  the  problem  no  need 
for  two  factors,  general  and  specific.  Yet  at  the  same  time 
Thorndike’s  theory  of  intelligence  would  not  exclude  the 
possibility  of  a general  factor  such  as  Spearman  has  proposed. 
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Fig.  2. — The  Distribution  of  I.Q.’s  of  Kindergarten  Chil- 
dren. (From  Terman’s  The  Intelligence  of  School  Children. 
Houghton  Mifflin  Company,  publishers.) 

If  it  should  eventuate  that  there  is  a general  factor  common 
to  all  intellectual  processes,  then  in  Thorndike’s  terminology, 
this  would  mean  that  certain  c’s  are  common  or  necessary  to 
all  intellectual  tasks.  Group  factors,  rather  than  general  fac- 
tors, would  mean  that  certain  combinations  of  c’s  are  neces- 
sary for  certain  tasks  and  other  combinations  for  other  tasks. 
The  Thorndike  theory  does  not  regard  the  Spearman  theory  as 
an  important  issue.  Thorndike  has  concentrated  rather  upon 
the  task  of  the  measurement  of  intelligence  and  a fuller  de- 
scription of  intelligence  itself,  with  reference  to  the  attributes 
of  altitude,  range,  area  and  speed. 
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Distribution  of  Intelligence. — It  used  to  be  thought  that 
great  intellects,  such  as  geniuses,  were  widely  separated  from 
the  mass  of  mankind.  And  again,  those  of  low  intellect,  such 
as  the  idiots  and  imbeciles,  were  considered  a separate  species. 
Average  or  normal  people  stood  in  between  these  two  extreme 
groups,  and  they  were  thought  all  to  have  about  the  same 


amount  of  intellect,  differences  in  achievement  being  due  to 
differences  in  effort  or  opportunity.  So  it  was  considered  the 
proper  and  desirable  thing  for  the  schoolmaster  to  flog  all  who 
did  not  learn  their  lessons,  that  is,  all  except  the  unmistakable 
idiots  or  imbeciles,  who  were  excused  from  school  and  allowed 
special  privileges.  This  tripartite  arrangement  of  mankind 
with  reference  to  intellect  formed  the  underlying  assumption 
of  much  of  our  educational  practice  until  very  recently,  and 
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the  influence  of  this  belief  is  still  with  us.  The  results  of 
intelligence  testing  show  a very  different  arrangement  of  in- 
tellect. Whenever  intelligence  tests  are  given  to  a large  un- 


Fig.  4-— I-Q.  distribution  for  999  gifted  and  905  unselected  chil- 
dren.  (brom  Terman’s  Genetic  Studies  of  Genius,  Vol.  I.  Stan- 
ford University  Press.) 


Percent 


selected  group  of  individuals  and  the  mental  ratings  of  the 
group  plotted  on  a frequency  curve,  we  find  that  these  curves 
tend  to  take  a certain  form.  If  we  study  Figures  2 to  8,  we 
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note  that  the  general  shape  of  the  curve  is  more  or  less  the 
same  in  all  of  them.  The  curves  begin  low  at  the  left,  rise 
gradually  higher  and  higher  until  they  reach  their  maximum 
in  the  middle  and  then  gradually  sink  again  to  a low  point 
at  the  right.  In  terms  of  an  intelligence  test  this  means  that 
there  are  a few  people  who  make  very  low  scores  and  that  as 
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Fig.  6.  Composite  curve  for  the  ninth  grade  based  upon  eleven 
tests.  The  broken  line  indicates  the  theoretical  normal  curve. 
(From  Thorndike’s  Measurement  of  Intelligence.) 


the  scores  increase  the  number  of  individuals  making  such 
scores  also  increases  up  to  a given  point.  This  highest  point 
on  the  curve  represents  average  or  normal  ability,  because  a 
great  number  of  individuals  cluster  around  this  point.  From 
this  point  on,  as  the  scores  increase,  the  number  of  individuals 
becomes  less  and  less  until  we  end  up  with  few  individuals 
making  extremely  high  scores.  In  other  words,  the  frequency 
of  very  low  and  very  high  intelligence  scores  is  small.  There 
are  few  idiots  and  few  geniuses  in  the  world.  The  frequency 
of  the  intermediate  levels  is  somewhat  greater.  There  are 
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more  dullards  and  bright  people.  Most  numerous  of  all  are 
the  people  of  average  intelligence,  who  cannot  be  called  either 
dull  or  bright  and  who  are  far  from  being  idiots  or  geniuses. 
Normal  intelligence  is  that  degree  of  ability  possessed  by  the 
median  or  average  individual,  and,  because  intelligence  is 
distributed  as  we  have  described,  it  follows,  therefore,  that 
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Fig.  7;_~Composite  curve  for  college  freshmen,  derived  from 
eleven  single  curves.  1 he  broken  line  indicates  the  theoretical 
normal  curve.  (From  I horndike’s  Measurement  of  Intelligence.) 

normal  intelligence  is  the  most  common  or  frequent. 

The  type  of  distribution  we  have  been  describing  is  gen- 
erally called  a normal  distribution  and  the  curves  shown  in 
Figures  2 to  8 are  generally  referred  to  as  normal  curves. 
Whenever  a large  number  of  individuals  is  tested  the  tendency 
is  to  get  a normal  curve,  even  though  the  group  is  not  a 
random  selection  of  the  population  in  general.  For  example, 
the  distribution  of  the  intelligence  of  high  school  seniors  shown 
in  Figure  5 has  the  characteristics  of  a normal  curve,  and  it 
shows  that  an  unselected  sampling  of  high  school  seniors  will 
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give  us  a few  seniors  of  poor  intelligence  for  high  school 
seniors,  a few  of  very  exceptional  intelligence,  with  the  great 
majority  lying  in  between  these  two  extremes.  Figure  4 shows 
two  curves,  one  for  unselected  children  and  the  other  for  gifted 
children.  I he  latter  curve  shows  how  the  lower  portion  is 
suddenly  cut  off  owing  to  the  fact  that  no  child  below  an  I.Q. 
of  135  was  included  in  the  gifted  group. 


The  most  thorough  study  of  the  distribution  of  intelligence 
has  been  made  by  Thorndike  (27).  He  presents  distributions 
for  single  tests  for  several  grade  populations  and  then  com- 
bines these  single  curves  into  composite  curves.  Two  ex- 
amples of  such  composite  curves  are  shown  in  Figures  6 and  7. 
They  conform  very  closely  to  the  theoretical  Gaussian  or  nor- 
mal curve. 

The  Growth  of  Intelligence.— Everyone  knows  that  as  a 
child  grows,  he  becomes  able  to  do  more  and  more  difficult 
things.  Things  it  was  impossible  for  him  to  do  or  understand 
at  three  years  are  readily  done  or  grasped  at  eight.  The 
capacity  for  reacting  to  more  and  more  complex  situations 
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increases  as  the  nervous  system  develops  and  grows.  At  the 
same  time  we  know  that  the  rate  of  growth  diminishes  as  the 
child  grows  older.  This  general  growth  of  intelligence  is 
pictured  by  Thorndike  (27)  in  Figure  9. 

This  curve  shows  that  the  increment  of  intelligence  added 
each  year  becomes  gradually  less  and  less  as  the  child  increases 
in  chronological  age.  Common  observation  would  seem  to  bear 
this  out.  From  birth  to  one  year,  the  mental  change,  as  well 


as  the  physical,  in  an  infant  is  enormous.  One  can  almost 
literally  see  him  growing  and  learning  to  do  new  things  every 
day.  This  marvellously  rapid  rate  gradually  slows  up.  We 
do  not  note  such  tremendous  changes  between  ages  7 and  8, 
or  ages  9 and  10.  Some  have  maintained  that  there  is  another 
definite  spurt  at  adolescence,  but  this  has  not  been  clearly 
demonstrated.  Again  it  is  easier  to  find  intellectual  tasks 
which  will  discriminate  between  the  5 and  6 year  old  than  to 
find  such  as  will  discriminate  between  the  12  and  13  year  old. 
The  increment  of  intelligence  added  each  year  becomes  less 
and  less  until  it  ceases  altogether.  The  curve,  as  we  have  said, 
is  a theoretical  one.  There  is  no  definite  proof,  because  we 
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lack  equal  units  for  the  measurement  of  intelligence.  But 
the  assumption  of  decreasing  increments  of  growth  seems  to 
be  the  most  reasonable  one. 

For  the  measurement  of  growth  in  early  infancy  we  have 
the  notable  work  of  Gesell  (28).  He  made  repeated  examina- 
tions of  about  one  hundred  infants.  Some  children  were  ex- 
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amined  as  often  as  ten  times.  His  results  are  expressed  in 
terms  of  developmental  levels  and  are  plotted  on  a logarithmic 
chart.  Figures  10,  n,  and  12  show  three  of  Gesell’s  curves.* 
Figure  10  shows  the  curve  of  an  infant  who  has  been  examined 
nine  times.  The  first  column  shows  when  these  examinations 
took  place,  and  the  second  column  shows  the  developmental 

* From  Gesell,  A.  Infancy  and  Human  Growth.  By  permission  of  the 
Macmillan  Company,  publishers. 
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level  attained  at  each  examination.  The  heavy  curve  shows 
the  actual  measured  growth  of  the  infant,  and  we  note  that  it 
follows  very  closely  the  hypothetical  curve  of  normal  growth. 
Figure  ir  shows  another  case  examined  six  times.  The  broken 
line  is  hypothetical.  This  case  shows  consistently  subnormal 
growth.  Figure  12  shows  a case  examined  ten  times.  This 
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curve  remains  consistently  above  the  hypothetical  normal 
curve.  It  shows  superior  intelligence  maintained  steadily  dur- 
ing the  first  24  months  of  life. 

These  three  curves  are  typical  of  the  results  obtained  by 
Gesell.  Consistent,  regular  growth,  whether  normal,  accel- 
erated or  retarded,  seems  to  be  the  general  rule.  Neverthe- 
less, there  are  cases  of  irregular  growth  due  to  all  kinds  of  com- 
plications, and  Gesell  also  shows  samples  of  such  children. 
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The  best  way  of  measuring  mental  growth  is  by  repeated 
measurements  of  the  same  child,  such  as  we  have  discussed 
above.  lor  older  children  such  repeated  measurements  are 
not  numerous.  Those  that  are  available,  are  mostly  con- 
cerned with  the  Binet  test,  and  if  we  were  to  plot  them  on 
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logarithmic  charts,  such  as  Gesell  uses,  we  should  obtain  simi- 
lar curved  lines  showing  growth  slowing  up  as  the  child  grows 
older.  The  use  of  the  logarithmic  charts  assumes  decreasing 
acceleration  with  increasing  age. 

If  then  we  turn  to  other  tests  which  give  results  in  terms 
of  score  points  and  not  in  terms  of  mental  age,  what  can  we 
learn  about  mental  growth?  A study  of  the  average  scores 
by  age  of  many  intelligence  tests  shows  in  some  a tendency 
for  acceleration  to  decrease  slightly  between  ages  8 and  14 ; 
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in  others,  however,  no  such  tendency  is  seen,  and  the  curve 
remains  absolutely  straight.  None  show  acceleration  as  age 
increases.  We  must  note,  here,  the  great  difficulty  of  arriving 
at  any  definite  conclusion  from  such  a study.  If  we  take  the 
average  scores  at  each  age  as  indicative  of  mental  growth,  we 
make  two  assumptions:  first,  that  the  score  units  are  equal  at 
all  levels  of  the  test,  which  is  very  doubtful ; second,  that  the 
selection  of  children  at  each  age  is  the  same,  which  is  also 
very  doubtful.  The  real  curve  of  mental  growth  will  not  be 
obtained,  until  we  have  a measure  of  intelligence  with  equal 
units  at  all  levels  and  until  we  have  repeated  annual  measures 
of  a great  number  of  cases.  Until  these  conditions  have  been 
fulfilled  the  best  hypothesis  seems  to  be  the  one  we  started 
with  as  pictured  in  Figure  9. 

The  Limit  of  Growth. — The  growth  of  intelligence  grad- 
ually deci eases  until  it  reaches  a limit.  The  yearly  increments 
become  smaller  and  smaller,  until  they  become  so  small  as  not 
to  be  measurable.  At  about  what  age  does  this  occur?  An 
exact  answer  to  this  question  is  bound  to  be  very  difficult, 
and  is  really  of  no  great  practical  importance.  We  know  the 
curve  gradually  decreases  in  acceleration,  and  this  very  gradual 
decrease  would  demand  the  finest  instruments  of  measurement 
to  determine  the  point  at  which  it  stops.  We  may  never  know 
this  point,  because  finer  and  finer  instruments  of  measurement 
would  continually  shift  it  one  way  or  the  other. 

Why,  then,  has  this  question  been  so  much  discussed?  The 
answer  is  because  of  the  widespread  adoption  of  the  I.Q. 
technique.  We  cannot  go  on  using  the  C.A.  for  the  calcula- 
tion of  I.Q.’s  beyond  the  limit  of  intelligence  growth.  If  we 
were  to  do  so,  I.Q.’s  beyond  this  point  would  decrease  with 
age  and  we  would  have  to  interpret  them  differently  for  each 
C.A.  If  we  wish  to  retain  the  same  meaning  for  a given  I.Q. 
at  all  ages,  it  becomes  necessary  to  fix  the  point  at  which 
intelligence  growth  ceases  and  then  use  the  same  C.A.  from 
that  point  on  for  individuals  of  all  ages.  It  is  this  practical 
problem  that  has  pushed  the  question  of  the  limit  of  mental 
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growth  into  the  foreground.  Some  tentative  answer  must  be 
given  immediately,  if  we  are  to  continue  to  use  the  I.Q.  tech- 
nique for  older  children.  As  a matter  of  fact  our  problem  is 
split  into  two,  namely:  (i)  what  C.A.  must  we  use  for  the  I.Q. 
of  older  children  with  our  present  instruments  of  measure- 
ment? (2)  At  about  what  age  does  mental  growth  seem  to 
reach  its  apogee?  And  our  answer  to  the  first  question  would 
be,  use  C.A.  14  for  most  tests  as  they  are  constructed  and 
standardized  at  present ; and  to  the  second  question,  the  evi- 
dence is  not  clear;  the  point  may  lie  anywhere  from  14  to  22. 
Let  us  see  why  these  two  answers  seem  reasonable. 

The  I.Q.  came  into  common  use  through  the  Stanford 
Revision  of  the  Binet  Scale.  In  his  standardization  Terman 
(17)  used  elementary  school  children  up  to  the  ages  of  13 
or  thereabout.  In  order  to  standardize  tests  for  the  higher 
levels  of  intelligence  high  school  students  had  to  be  used. 
These  tests  were  assigned  to  the  mental  ages  of  14,  16  and  18. 
But  obviously  the  meaning  of  mental  age  here  is  not  the  same 
as  for  the  lower  ages  where  the  selection  of  cases  is  much 
wider.  Then  Terman  found  that  his  group  of  “normal" 
adults,  made  up  of  business  men  and  high  school  pupils, 
reached  on  the  average  an  M.A.  of  16.  He  thus  recommended 
the  use  of  16  for  the  calculation  of  I.Q.’s  for  C.A.  16  and  above. 
This,  then,  was  the  first  practical  answer  as  to  how  to  handle 
the  I.Q.  for  older  individuals.  It  was  not  meant  to  be  a 
careful  scientific  attempt  to  discover  the  limit  of  mental 
growth.  Obviously,  if  the  group  considered  to  be  normal  adults 
by  Terman  were  not  so,  there  would  be  an  error  in  the  calcula- 
tion of  I.Q.’s. 

It  would  seem  from  later  work,  that  in  all  probability 
Terman ’s  “normal  adults”  were  really  above  normal  in  in- 
telligence. The  effect  of  this  was  to  depress  the  I.Q.’s  for 
adolescents  above  14  and  for  adults.  One  result  of  the  use  of 
Terman’s  standard  was  seen  in  the  early  reports  of  intelligence 
testing  in  institutions  for  delinquents.  A disproportionate 
number  of  the  older  as  compared  with  the  younger  delinquents 
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were  consideied  feebleminded.  Age  sixteen  is  too  high  an  age 
to  use  for  the  Stanford  Revision. 

Then  came  the  results  of  the  group  and  individual  tests 
given  in  the  army  (\erkes,  21).  The  Stanford  Binet  was 
given  to  653  English  speaking  men  and  the  mean  mental  age 
was  found  to  be  13.42.  Evidently  the  average  adult  score  on 
the  Stanford  is  more  nearly  M.A.  14  than  M.A.  16.  Ter- 
man’s  “normal  adults”  were  probably  somewhat  above  normal. 

This  same  group  of  653  men  made  a mean  score  of  62.8  on 
the  Army  Alpha  Group  Test.  The  median  score  of  51,620 
native  white  soldiers  on  this  same  test  is  59,  so  that  we  may 
conclude  that  the  small  sample  of  653  tested  on  the  Binet  was 
probably  fairly  representative  of  normal  adult  intelligence. 
If  we  now  take  this  score  of  59  or  60  as  indicative  of  average 
adult  performance,  we  find  that  it  corresponds  to  what  thir- 
teen-year-old children  do  (Proctor,  21),  or  it  falls  between  12 
and  13  (Lufkin,  21)  or  between  n and  12  (Doll,  19).  The 
median  score  for  1,108  high  eighth  grade  pupils  was  found  to 
be  77  (Dickson,  23). 

Again  we  have  similar  data  from  Army  Examination  a , 
a group  test  used  before  the  Army  Alpha  was  constructed. 
The  median  score  on  this  test  for  56,140  men  was  161.  When 
given  to  2,543  school  children  distributed  in  age  from  7 to  18, 
we  find  that  a score  of  161  falls  between  the  medians  for  ages 
13  and  14.  A score  of  161  also  corresponds  to  the  median  score 
for  the  seventh  grade.  This  same  score  falls  between  mental 
ages  12  and  13  for  a group  of  310  school  children  distributed 
according  to  M.A.  on  the  Stanford  Binet,  but  here  the  number 
of  cases  at  each  age  is  very  small,  e.g.,  25  at  M.A.  12  and  55 
at  M.A.  13.  ^ 

From  these  results  it  would  look  as  if  average  adult  men- 
tality as  represented  in  the  army  achieves  about  as  much  as 
children  of  age  14  or  thereabout  on  our  present  tests  of  in- 
telligence. For  this  reason  it  would  seem  to  be  desirable  to 
use  14  as  a basis  for  the  calculation  of  I.Q.’s  for  older  individ- 
uals. Unless  we  do  this  we  shall  find  the  I.Q.  for  older  groups 
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declining  with  our  present  standardizations  of  tests.  For  ex- 
ample if  we  calculate  the  I.Q.’s  of  high  school  children  by 
using  16  we  find  that  the  median  I.Q.  tends  to  decrease  from 
the  first  to  the  fourth  year,  a result  absolutely  contradictory  to 
what  we  have  every  right  to  expect.  The  duller  are  eliminated 
as  they  go  through  high  school.  Their  number  certainly  does 
not  increase.  If,  on  the  other  hand,  we  calculate  the  I.Q.  by 
using  14  we  find  a tendency  for  the  I.Q.’s  to  increase,  as  we 
should  expect.  Samples  are  shown  in  Table  2.  Schools  1 to  4 
are  very  select  private  schools;  school  5 is  a public  school. 
School  5 is  the  only  case  showing  an  increase  of  the  median 
I.Q.  by  both  methods  of  calculation. 


table  2 


Median  I.Q.’s  of  Four  Years  of 
Calculated  by  using  Age  16  as  upper 

School 

High  School 

limit. 

Year 

1 

2 

3 

4 

5 

I 

hi 

116 

1 1 7 

118 

91 

11  

1 1 1 

”3 

11 3 

1 15 

94 

Ill  

106 

107 

hi 

116 

95 

IV 109  114 

Calculated  by  using  Age  14  as 

hi 

upper 

112 

limit. 

105 

Year 

1 

2 

3 

4 

5 

I 

”3 

1 16 

12 1 

12 1 

IOI 

11  

1 1 7 

124 

122 

123 

107 

Til  

120 

124 

125 

130 

109 

IV 

123 

130 

127 

129 

120 

It  would  seem,  therefore,  best  at  present  with  our  rough 
tests  as  they  are  now  standardized  to  use  C.A.  14  as  a basis 
for  the  calculation  of  I.Q.’s  for  all  cases  above  this  age. 

This  does  not  mean  that  we  have  settled  the  more  difficult 
problem  as  to  just  where  mental  growth  ceases.  The  evi- 
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dence  for  any  given  point  is  very  conflicting.  If  we  take  high 
school  pupils  in  grades  9 to  n (Thorndike,  23  and  26),  we  find 
a measurable  increase  of  about  10  months’  mental  age  by  re- 
peating a test  after  one  year  interval.  But  obviously  these 
children  are  much  above  average  mental  ability,  and  it  is  likely 
that  children  of  superior  intelligence  will  tend  to  grow  men- 
tally for  a longer  period  than  children  of  average  mentality 
(Woolley,  26).  When  all  the  children  of  ages  14  and  15  are 
tested  in  a city  (Hopkins,  24),  no  increase  in  M.A.  is  found 
from  age  14  to  15.  When  an  unselected  group  of  children  of 
all  ages  is  tested  (Teagarden,  24),  growth  would  seem  to  con- 
tinue up  to  age  18.  Many  tests  show  little  or  no  increase  after 
15  or  16  (Ballard,  21,  Whipple,  24).  Recently  a very  thor- 
ough attempt  to  trace  the  curve  of  mental  growth  has  been 
made  by  Jones  (see  Thorndike,  28),  who  tested  all  the  indi- 
viduals of  a certain  community  by  means  of  the  Army  Alpha. 
He  tested  1,131  individuals  between  the  ages  of  n and  54. 
The  median  scores  for  various  age  groups  are  as  follows : 


Age  . . 
Median 


II  12  13  14  15  16  jy  x8  19-21 

47  52  59  80  86  92  94  93  94 


Age  22-24 

Median  . . 90 


25-29  30-34  35-39 
86  83  84 


40-44  45-49  50-54 

9i  73  72 


Professor  Jones  writes : * “The  total  score  goes  up  fairly 
steadily  to  16.5,  shows  very  minor  gains  to  20.5,  and  by  23  has 
fallen  back  below  the  16  year  level.”  If  we  interpret  the 
increase  up  to  20  as  a real  increase  in  intelligence,  then  the 
decrease  after  the  age  of  20  must  be  explained  in  terms  of 
an  inferior  selection  of  individuals  in  the  20’s  due  to  migration, 
01  to  poorer  motivation  and  similar  factors  among  the  older 
people.  This  seems  reasonable,  and  these  results  would  seem 
to  agree  very  well  with  Thorndike’s  (28)  results  as  to  learn- 
ing ability,  which  he  finds  tends  to  increase  gradually  up  to 
the  age  of  22  or  thereabout. 


* Private  letter  to  the  author. 
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It  would  seem,  therefore,  that  the  curve  of  growth  of  in- 
telligence might  be  somewhat  as  depicted  in  Figure  13.  This 
is  as  much  as  we  know  at  present  and  neither  the  peak  of  the 
curve  nor  the  decrease  is  at  all  certain.  The  most  reliable 
part  of  the  curve  is  that  showing  rapid  growth  from  birth  to 
age  15  or  thereabout. 

The  Regularity  of  the  Growth. — In  the  preceding  section 
we  discussed  the  growth  of  intelligence  for  individuals  in  gen- 


Fig.  13. — Hypothetical  Curve  of  Growth  of  Average  Intelligence. 


eral.  All  our  curves  were  based  upon  average  scores.  This 
means  that  in  general  the  growth  of  intelligence  is  regular  from 
year  to  year,  but  it  does  not  mean  that  every  individual’s 
curve  will  be  smooth  or  regular.  Obviously  the  curves  for 
some  individuals  might  fluctuate.  These  fluctuations  would 
disappear  in  the  curves  based  upon  averages. 

This  problem  of  the  regularity  of  growth  is  the  same  as 
that  of  the  constancy  of  the  I.Q.  If  the  I.Q.  is  constant  from 
year  to  year  then  the  curve  of  growth  of  intelligence  will  be 
regular,  because  the  I.Q.  indicates  the  percentage  of  growth 
attained.  Let  us  first  examine  the  results  of  children  tested 
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several  times  by  the  Binet-Simon  Tests.  Here  are  the  results 
of  a child  tested  nine  times  at  yearly  intervals: 


Test 

1 . 

2 . 

3 • 

4 • 

5 • 

6 . 

7 • 

8 . 

9 • 


C.A. 

2- 3 

3- i 

4- 0 

5- 2 

6- o 

7- 2 

8- 2 
8-i  i 

i o-o 


M.A. 

3- 6 

4- 6 

5- 8 

7- 4 

8- 6 
9-1 1 

1 1-2 
13-0 
14-3 


I.Q. 

*55 

146 

142 

142 

142 
138 

*37 

146 

143 


We  notice  that  the  I.Q.’s  fluctuate  from  137  to  155.  The 
high  I.Q.  of  155  was  obtained  when  the  child  was  2 years  old, 
and  is  based  upon  very  few  tests,  because  the  Stanford  Binet 
has  no  tests  below  age  three  and  the  child’s  mental  age  is  only 
3-6.  In  all  probability,  therefore,  this  examination  is  a poor 
one.  Neglecting  this  examination,  we  note  that  the  other 
eight  I.Q.  s range  from  137  to  146.  This  amount  of  variation 
over  a seven-year  period  is  relatively  small.  Such  a series  of 
I.Q.’s  is  called  constant.  A fluctuating  series  would  show  I.Q.’s 
jumping  around  from  140  to  100,  back  to  145  and  then  down  to 
90  and  so  on.  Or  else  we  might  have  a series  of  I.Q.’s  grad- 
ually increasing  or  decreasing  from  year  to  year  and  there  are 

a few  cases  of  such  series.  In  general,  however,  this  is  not 
the  case. 

Other  examples  of  the  re-tests  given  by  Terman  (19)  show 
series  of  I.Q.’s  as  follows: 


^ 1 I Q-’s  i45  150  153 

2 I.Q.’s  138  136  144 

ChiW  3 I.Q.'s  I44  .4J  .40 

4 I.Q.’s  134  141  137 


Gray  and  Marsden  (26)  give  the  following  examples  of  I.Q.’s 
that  tend  to  increase  or  decrease  or  are  irregular: 
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IQ-  on  Repeated  Tests 

Child  12345  6 

A 80  89  90  86  79  74 

B 101  93  88  88  81  80 

C 134  i34  132  I2o  1 16  1 1 7 

D 100  104  100  107  hi  1 1 7 

E 104  no  no  97  102  99 

F 97  !04  98  97  90  93 

G 103  108  95  92  106  102 


Adams  (26-27)  reports  the  results  of  a case  tested  twenty- 
one  times.  The  child  was  of  inferior  intelligence  and  shows  a 
constantly  decreasing  I.Q. : 


Date  of  Test 

C.A 

M.A. 

I.Q. 

1/13/n  .. 

7-3 

6-3 

86 

7/12/11  .. 

7-8 

6-2 

76 

10/27/1 1 . . 

8-1 

7-o 

86 

1/  1/12  .. 

8-3 

7-o 

84 

3/  6/12  . . 

8-5 

7-i 

84 

7/22/12  . . 

8-7 

7-o 

80 

4/28/13  .. 

9-6 

6-3 

66 

6/30/13  • ■ 

9-7 

7-2 

74 

8/  4/13  • • 

9-9 

7-2 

73 

7/17/14  •• 

10-8 

7-2 

67 

2/10/15  •• 

11-4 

7-2 

63 

1/25/16  .. 

12-3 

7-2 

59 

7/26/16  .. 

7-3 

57 

1/26/17  .. 

J3-3 

8-2 

62 

7/28/17  .. 

13-8 

7-3 

53 

8/14/17  .. 

13-9 

8-2 

59 

7/26/18  . . 

8-0 

54 

8/  8/18  . . 

14-9 

8-2 

55 

11/  2/23  . . 

20-2 

8-7 

54 

n/10/24  . . 

9-0 

56 

3/24/26  .. 

22-5 

8-7 

54 

The  amount  of 

constancy  or 

agreement  from 

one  test 

another  can  best  be  expressed  by  the  coefficient  of  correlation 
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between  the  I.Q.'s  obtained  for  the  same  child  by  repeated 
tests.  Many  workers  have  reported  such  coefficients  for  the 
Binet  Tests.  Table  3 shows  these  results.  The  first  column 
gives  the  author’s  name ; the  second  the  date  of  publication ; 
the  third  gives  the  coefficient  of  correlation;  the  fourth  the 
number  of  pairs  of  I.Q.’s  entering  into  the  correlation.  In 
most  cases  the  number  of  pairs  is  based  upon  children  tested 
twice,  but  in  some  cases,  where  children  have  been  tested  more 
than  twice,  the  number  is  based  upon  examinations  and  not 
children.  We  note  from  the  table  that  the  coefficients  range 


TABLE  3 


The  Constancy  of  the 

IQ- 

ON  THE 

Binet-Simon  Tests 

Author 

Date 

r 

n 

Comments 

Cuneo  and  Terman.  . 

1918 

.91 

77 

Av.  of  3 r’s. 

Terman  

1919 

•93 

435 

Rugg  and  Colloton  . . 

192 1 

.84 

J37 

Garrison  

1922 

.87 

468 

Av.  of  3 r’s. 

Gordon  

1922 

.84 

44 

Henmon  and  Burns.  . 

1923 

.91 

59 

Borderline  cases 

Berry  

1923 

•74 

35i 

Retarded  children 

Gray  and  Marsden. . 

1923 

.88 

218 

Baldwin  

1923 

•85 

143 

Dickson  

1923 

.90 

288 

Madsen  

1924 

•85 

34 

Gray  and  Marsden.  . 

1924 

•85 

37i 

Rugg  

Garrison  and  Robin- 

1925 

•95 

114 

son  

1925 

.90 

!3i 

Av.  of  3 r’s. 

Hildreth  

1926 

.81 

1 1 12 

Wentworth  

1926 

.82 

T45 

Gray  and  Marsden . . 

1926 

•85 

616 

Randall  

1927 

•79 

152 

Lincoln  

1927 

•95 

30 

Two  tests  on  same  day 

Cushman 

1927 

•74 

144 

Rogers 

1928 

•72 

60 

Student  testing.  Av. 
of  2 r’s. 

Brown  

1930 

.88 

707 

Problem  children 
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from  .72  to  .95,  the  median  being  .85.  The  lowest  coefficient, 
.72,  is  for  inexperienced  examiners.  In  most  cases  the  interval 
between  tests  is  about  a year,  but  one  author  reports  results 
of  two  tests  given  on  the  same  day,  and  others  report  re-tests 
over  longer  periods,  showing  no  substantial  difference  in  the 
coefficients.  Several  authors  have  also  reported  median  or 
average  differences  in  I.Q.  from  test  to  re-test.  This  difference 
is  about  5 points. 

Similar  results  for  group  tests  have  been  reported.  Samples 
of  such  correlations  are  shown  in  Table  4.  They  are  very 
similar  to  those  in  Table  3 for  the  Binet  Scale.  The  study 
of  Keys  (28)  seems  to  indicate  that  the  correlation  tends  to 
drop  as  the  interval  between  tests  increases. 

table  4 


The  Constancy  of  the  I.Q.  on  Group  Tests 


A uthor 

Date 

r 

n 

Interval 

Test 

Garrison 

and  Rob- 

inson  . . . 

1925 

.90 

131 

10  mos. 

National  Intelligence 

.91 

131 

20  mos. 

National  Intelligence 

Bowie  and 

Laws  . . . 

1925 

.87 

? 

6 mos. 

Northumberland 

Pintner  . . . 

1925 

.72 

26 

4 yrs. 

Pintner  Non-Language 

Nettles .... 

1926 

•85 

130 

3 yrs. 

Terman  Group 

Shewrman . 

1926 

•77 

229 

3 Vl  yrs- 

Terman  Group 

Broom .... 

1927 

•93 

102 

1-23  mos. 

Terman  Group 

Cowdery  . . 

1928 

•75 

207 

1 yr. 

Thorndike  Intelligence 

Keys 

1928 

.81 

200 

1.3  yrs. 

National  Intelligence 

.78 

200 

2.8  yrs. 

National  Intelligence 

•75 

200 

4.0  yrs. 

National  Intelligence 

Lamson .... 

1930 

•83 

53 

5 yrs- 

Army  Alpha. 

All  of  the  results  given  above  indicate  that  the  growth  of  in- 
telligence is  regular  rather  than  fluctuating,  but  at  the  same 
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time  a correlation  of  .85  or  .90  leaves  plenty  of  room  for  indi- 
vidual shifts  from  one  testing  to  another.  What  are  some  of 
the  possible  causes  for  such  changes  in  I.Q.?  We  may  roughly 
divide  them  into  intrinsic  and  extrinsic  factors,  considering 
under  intrinsic,  changes  in  the  child  himself  and  under  extrinsic 
those  factors  concerned  with  the  test  itself  and  the  environment 
of  the  child. 

Intrinsic  Factors.— There  is  no  reason  why  there  should 
not  be  some  individual  variations  in  the  regularity  of  the 
growth  of  intelligence,  just  as  there  seem  to  be  in  the  regularity 
of  physical  growth.  Gesell  (28)  has  presented  several  cases  of 
infants  showing  atypical  growth.  In  some  cases  growth  seems 
to  slow  up  very  decidedly,  resulting  shortly  in  mental  defi- 
ciency ; in  other  cases  growth  seems  to  increase  or  take  a sud- 
den spurt.  Most  of  these  cases  are  connected  with  marked 
physical  disturbances.  All  these  cases  of  Gesell  are  for  very 
young  children.  Dearborn  (28)  gives  a few  samples  of  older 
children  showing  decided  changes  in  I.Q.  He  is  of  the  opinion 
that  rate  of  mental  growth  is  somewhat  conditioned  by  rate  of 
physical  growth.  De  YVeerdt  (28)  cites  a case  of  malnutrition 
showing  improvement  in  1*4  years  from  an  I.Q.  of  116  to  130. 

Other  workers,  however,  find  no  change  in  the  intelligence  of 
school  children  due  to  operations  for  adenoids  and  diseased 
tonsils  (Rogers,  22),  or  to  the  treatment  of  common  minor 
defects  revealed  by  school  medical  examinations  (Westen- 
berger,  27),  or  to  glandular  therapy  (Fox,  28).  We  may  sum 
up,  therefore,  by  saying  that  some  changes  in  the  constancy 
of  the  I.Q.  may  be  caused  by  intrinsic  growth  factors  in  the 
child  himself,  but  that  the  treatment  of  most  physical  defects 
in  the  school  child  seems  to  lead  to  no  measurable  improve- 
ment in  I.Q. 

Extrinsic  Factors. — Under  this  heading  we  shall  take  up 
the  following  factors  which  may  lead  to  changes  in  I.Q.  from 
one  test  to  the  next:  (1)  the  coarseness  of  the  scale;  (2)  the 

examiner;  (3)  practice;  (4)  coaching;  (5)  environment  in 
general. 
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(1)  Coarseness  oj  the  Scale.  By  this  is  meant  that  increase 
in  mental  age  on  the  Binet  Scale  takes  place  in  general  by 
jumps  of  two  months.  If  a child  passes  an  additional  test  two 
months  are  added  to  his  mental  age.  A few  half  scores  give 
increments  of  one  month  and  in  the  upper  ages  above  age  io, 
the  increments  added  by  passing  an  additional  test  are  3,  4, 
5,  or  6 months.  At  the  lower  end  of  the  scale  an  increment 
of  two  months  means  an  increase  of  3 or  4 points  in  I.Q. 
About  year  10  it  means  an  increase  of  1 or  2 points  in  I.Q. 
At  year  14  the  passing  of  an  additional  test  scoring  6 months 
raises  the  I.Q.  4 points.  It  may  readily  happen,  therefore, 
that  on  the  first  examination  a child  may  just  pass  a hard 
test  and  on  the  second  examination  just  fail  a similarly  hard 
test.  If  this  happens  about  year  10  it  will  lead  to  a difference 
in  I.Q.  of  4 points ; at  year  14  it  may  mean  a difference  of  8 
points.  By  the  very  nature  of  the  scale  itself,  therefore,  we  are 
to  expect  a certain  amount  of  fluctuation  from  test  to  re-test. 

(2)  The  Examiner.  The  Binet  Scale  is  not  entirely  objec- 
tive. The  personality  and  skill  of  the  examiner  play  some 
part  in  eliciting  responses  from  the  child.  And,  furthermore, 
in  the  scoring  of  several  of  the  tests  there  may  arise  legitimate 
differences  of  opinion  between  experts.  I.Q.’s  are  more  likely 
to  be  constant  if  test  and  re-test  are  given  by  the  same  ex- 
aminer. Hildreth  (26)  finds  a correlation  of  .87  for  tests  given 
by  the  same  examiners,  but  this  drops  to  .79  for  tests  of  the 
same  child  given  by  different  examiners.  All  of  these  exam- 
iners were  more  or  less  expert  examiners.  We  do  not  include 
errors  in  testing  or  scoring  caused  by  inexpert  examiners.  Such 
errors  may  be  very  large  and  may  lead  to  enormous  differences 
in  I.Q.  Beginners  scoring  the  same  test  arrive  at  I.Q.’s  differ- 
ing by  30  points.  But  these  sources  of  error  can  be  removed 
by  training.  There  still  remains  the  personal  equation  of  the 
examiner  and  the  legitimate  differences  in  opinion  due  to  the 
subjective  nature  of  much  of  the  scoring.  Group  intelligence 
tests  are  generally  much  less  likely  to  be  influenced  by  the 
personal  equation  of  the  examiner. 
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(3)  Practice.  Practice  on  intelligence  tests  leads  to  im- 
provement. It  would  contradict  all  our  laws  of  learning  if  it 
did  not.  There  is  nothing  magical  about  the  material  used  in 
intelligence  testing  to  make  it  impervious  to  improvement 
by  practice.  If  we  give  the  same  test  or  alternative  forms  of 
the  same  test  to  individuals  several  times  in  succession,  we 
notice  a tendency  for  the  scores  to  increase.  Several  workers 
have  shown  that  a repetition  of  Army  Alpha  may  increase  the 
initial  score  from  8 to  16  points.  Thorndike  (22)  found  that 
college  students  gained  8 points  from  trial  one  to  trial  two  on 
the  Thorndike  Mental  Alertness  Test.  By  giving  fifteen  forms, 
one  each  day,  to  school  children,  he  found  a general  tendency 
for  practice  effects  to  be  marked  up  to  the  third  trial ; from 
then  on  to  the  fifteenth  the  practice  effects  were  very  slight. 

YV  e have  no  definite  results  as  to  the  gains  from  practice  due 
to  taking  the  Stanford-Binet  Test  several  times  on  successive 
days.  In  all  probability  there  would  be  a slight  gain  com- 
parable to  that  reported  for  group  tests.  From  our  study  of 
re-tests  of  the  Stanford  in  connection  with  the  problem  of  the 
constancy  of  the  I.Q.,  we  know  that  tests  taken  a year  apart 
show  no  effect  of  practice.  Therefore,  in  the  usual  school  situ- 
ation, where  Binet  tests  are  not  given  more  than  once  each 
year  and  where  group  tests  are  never  repeated  day  after  day, 
we  may  conclude  that  increases  in  score  due  to  practice  are 
negligible. 

(4)  Coaching.  Somewhat  different  from  the  mere  repetition 
of  a test,  is  the  deliberate  teaching  of  the  items  contained  in  a 
test  or  of  similar  material.  Graves  (24)  has  made  a thorough 
study  of  the  effect  of  coaching  on  the  Stanford-Binet.  She 
finds  a very  decided  increase  after  definite  coaching  on  the  tests 
themselves  or  after  training  on  material  similar  to  the  tests. 
About  23  months  of  mental  age  can  be  added  by  coaching  and 
about  8 by  training  on  similar  material.  After  twelve  months 
the  coached  group  is  still  slightly  superior  to  the  control  group. 
Even  after  three  years  some  slight  effect  of  coaching  may  be 
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present  (Greene,  28),  but  the  number  of  children  was  then  so 
small  as  to  make  this  result  doubtful. 

Many  studies  of  the  effects  of  coaching  on  group  intelligence 
tests  have  been  made  and  these  have  been  summarized  by  Chen 
(28).  All  of  them  show  increases  in  score  due  to  coaching,  the 
amount  of  increase  depending  on  the  intensity  of  the  coaching 
and  also  upon  the  nature  of  the  material.  Some  test  material  is 
more  sensitive  to  the  influence  of  coaching  than  other  material, 
as  Chen  shows. 

All  of  this  means,  from  the  point  of  view  of  intelligence  test- 
ing, that  we  cannot  interpret  in  the  usual  way  the  scores  of 
children  who  have  been  coached.  Such  children  cannot  legiti- 
mately be  compared  with  the  norms,  that  is,  with  the  children 
who  have  not  been  coached,  and,  therefore,  M.A.’s  and  I.Q.’s 
calculated  for  coached  children  are  meaningless.  Or,  in  other 
words,  the  background  of  the  coached  group  differs  so  much 
from  the  background  of  the  uncoached  or  standardization 
group,  as  to  make  the  two  groups  not  comparable.  But  the 
coached  children  may  be  compared  among  themselves,  since 
initial  and  final  scores  of  coached  groups  usually  correlate 
fairly  high. 

In  the  practical  work  of  intelligence  testing  in  the  schools, 
coaching  can  frequently  be  detected.  A skillful  individual 
examiner  can  generally  find  out  whether  a child  has  been  taught 
some  of  the  tests.  Although  some  parents  and  teachers  may 
coach  their  children,  they  rarely  take  the  child  into  their  con- 
fidence and  ask  him  to  cooperate  in  deceiving  the  psychological 
examiner.  The  coaching  of  an  individual  child  in  a group  test 
is  less  easily  discovered,  unless  it  be  so  thorough  as  to  place 
him  head  and  shoulders  above  the  group.  The  coaching  of  a 
whole  class  may  make  it  stand  out  so  prominently  above  other 
similar  classes  as  to  arouse  immediate  suspicion. 

(5)  Environment.  By  environmental  influences  we  may 
mean  very  specific  and  narrow  changes  or  else  those  wider 
factors  of  home  and  school.  An  example  of  a very  specific  and 
narrow  change  is  seen  in  the  work  of  Hurlock  (25),  who  found 
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that  praising  or  censuring  children  caused  a slight  increase  in 
score  on  a group  intelligence  test  as  contrasted  with  the  scores 
of  a control  group  that  was  neither  praised  nor  blamed.  The 
permanence  of  such  changes  in  score  has  not  been  studied.  It 
is  pi  obably  slight  and  will  not  affect  the  general  intelligence 
of  the  child. 

With  reference  to  the  wider  environment  of  home  life  and 
school  life,  we  may  say  that  such  shifts  as  normally  occur  can- 
not be  very  influential,  because  of  the  fact  that  the  average 
child  grows  constantly  and  regularly  in  general  intelligence. 
I he  differences  in  the  amount  of  school  attendance  shown  by 
children  in  an  ordinary  city  school  are  not  great  enough  to  have 
any  influence  on  their  intelligence  ratings  (Denworth,  28). 
But  if  these  differences  in  the  amount  of  school  attendance  be- 
come very  great,  then  we  find  a significant  drop  in  I.Q.  on  the 
Binet  Test.  Gordon  (23)  found  that  with  Gips)^  children  who 
attend  school  only  35  per  cent  of  the  time,  there  is  a decided 
tendency  for  the  I.Q.  to  drop  as  the  child  grows  older;  and 
with  Canal  Boat  children  who  attend  school  only  5 per  cent 
of  the  time,  this  tendency  is  more  marked  than  with  Gipsy 
children.  These  results  were  found  with  the  Binet  Scale.  If 
we  hold  this  scale  to  be  a true  measure  of  intelligence  at  all 
times  for  all  children,  then  we  must  conclude  that  not  going  to 
school  regularly  causes  a great  decrease  in  intelligence.  If  we 
consider  the  Binet  Scale  merely  as  a differential  measure  of  in- 
telligence for  children  of  similar  background,  we  must  conclude 
that  the  background  of  Gipsy  and  Canal  Boat  children  is  so 
different  from  that  of  the  standardization  group  of  the  Binet 
Scale  as  to  make  this  scale  useless  for  differential  purposes  in 
their  case.  Gaw  (24)  gave  both  performance  and  Binet  tests 
to  Canal  Boat  children  in  England  and  found  their  average  I.Q. 
on  the  Binet  to  be  69  as  compared  with  an  average  I.Q.  of  82 
on  a performance  scale.  Obviously  the  latter  is  a more  accu- 
rate measure  of  their  intelligence  than  is  the  former. 

The  most  noteworthy  attempts  to  measure  the  general  influ- 
ence of  home  environment  upon  the  Binet  Scale  have  been 
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made  by  Freeman  (28)  and  by  Burks  (28).  Freeman  found 
that  the  average  I.Q.  of  74  children  before  adoption  was  91.2, 
whereas,  after  they  had  been  in  a foster  home  on  the  average 
for  four  years,  this  I.Q.  increased  to  93.7,  that  is  a gain  of  2.5 
points,  or  an  estimated  gain  of  7.5  points,  allowing  for  the 
general  tendency  of  the  I.Q.  to  decrease  with  age.  When  these 
cases  were  divided  into  better  and  poorer  homes,  he  found  the 
increase  for  the  better  homes  to  be  5.3  or,  with  the  allowance, 
10.4  points  in  I.Q.,  whereas  the  poorer  homes  showed  an  in- 
crease of  only  0.1,  or  with  the  allowance,  5.0  points  in  I.Q. 
Another  way  of  showing  this  increase  is  by  means  of  the  cor- 
relation between  the  intelligence  and  the  home  rating,  which 
rose  from  .34  at  the  time  of  placement  to  .52  four  years  after. 
Again,  Freeman  finds  that  the  correlations  between  the  I.Q.’s 
of  125  pairs  of  siblings  placed  in  different  homes  for  a mean 
period  of  seven  years  range  from  .25  to  .34,  which  is  lower 
than  the  correlation  of  about  .50  usually  found  for  siblings  in 
the  same  home. 

Similar  testimony  as  to  influence  of  home  environment  on 
the  Binet  rating  comes  from  the  work  of  Burks.  She  compared 
a group  of  214  foster  children  placed  before  the  age  of  12 
months,  who  were  between  age  5 and  14  at  the  time  of  the 
investigation,  with  a control  group  of  105  true  children,  the 
families  being  matched  for  home  ratings,  education  of  parents, 
etc.  The  mean  I.Q.  of  the  foster  children  is  107,  as  contrasted 
with  an  I.Q.  for  the  controls  of  115.  Burks’  estimate  of  gain  in 
I.Q.  points  due  to  environmental  shifts  is  from  3 to  9,  as  con- 
trasted with  Freeman’s  estimate  of  from  7 to  10.  The  total 
possible  increase,  according  to  Burks,  from  a very  poor  to  an 
exceptionally  good  home  might  be  from  9 to  27  I.Q.  points. 

Although  these  two  investigations  do  not  agree  in  every  de- 
tail, they  are  sufficiently  alike  to  make  the  point  that  a decided 
shift  in  environmental  conditions  made  at  an  early  age  will 
probably  affect  the  score  on  the  Binet  Test.  The  amount  of 
change  made  in  the  score  on  the  Binet  Test  will  depend  upon 
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the  age  of  the  child  when  the  shift  is  made  and  also  upon  the 
extent  of  the  environmental  shift.  Slight  changes  in  environ- 
ment will  have  no  effect.  The  change  must  be  a very  decided 
one,  and  the  child  must  be  young  enough  to  profit  by  the 
change. 

Both  of  these  investigations  show  the  changes  due  to  marked 
environmental  shifts  on  the  Binet  score.  If  we  regard  this 
mental  rating  as  a true  measure  of  innate  intelligence  under  all 
conditions,  then  we  must  interpret  the  results  as  showing  the 
influence  of  environment  upon  innate  general  intelligence.  If, 
however,  we  consider  the  Binet  scale  or  any  other  scale  merely 
as  a measure  of  differences  in  intelligence  among  children  having 
the  same  general  background  or  environmental  experience,  then 
we  must  conclude  that  it  fails  to  measure  native  ability  accu- 
rately where  environmental  backgrounds  differ  as  much  as  they 
did  in  the  experiments  described  above.  Fortunately,  in  Free- 
man’s work,  he  gave  the  International  Group  Mental  Test  to 
374  cases.  The  difference  between  the  children  in  the  poorer 
and  better  homes  did  not  seem  to  be  as  great  on  this  test  as  on 
the  Binet.  Because  there  are  no  age  norms  for  the  Interna- 
tional Group  Mental  Test,  a real  comparison  is  difficult,  but  the 
suggestion  seems  to  be  that  a non-language  test  may  be  more 
adequate  to  measure  differences  of  intelligence  between  chil- 
dren of  very  different  environments.  The  Binet  may  contain 
too  many  tests  favoring  those  in  good  environments.  At  pres- 
ent, therefore,  we  may  say,  either  that  intelligence  is  somewhat 
susceptible  to  the  environmental  influences  of  home  conditions, 
or  that  the  Binet  Scale  is  not  a very  accurate  measure  of  intelli- 
gence for  children  differing  greatly  in  home  conditions.  It 
probably  penalizes  those  brought  up  in  very  wretched  homes. 
This  latter  view-point  would  lead  to  the  construction  of  intelli- 
gence tests  less  dependent  upon  environmental  factors,  although 
we  shall  never  be  able  to  make  one  absolutely  independent  of 
environmental  factors. 
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CHAPTER  V 


CRITERIA  AND  CONSTRUCTION  OF  INTELLI- 
GENCE TESTS 

The  Type  of  Reaction. — Intelligence  testing  always  con- 
sists of  the  testing  of  an  individual’s  reactions.  The  efficiency 
with  which  an  individual  reacts  is  the  measure  of  his  intelli- 
gence. Some  psychologists  would  restrict  the  type  of  reaction 
involved  to  relatively  new  situations  or  to  situations  of  the 
problem-solving  or  reasoning  or  judgment  type ; others  would 
not  make  any  such  restriction,  claiming  that  habitual  reactions 
or  learned  reactions  may  also  be  used  as  measures  of  intelli- 
gence. What  an  individual  has  already  learned,  what  he  has 
gained  from  experience,  is  a measure  of  his  intelligence.  If  we 
stress  the  biological  type  of  definition  of  intelligence,  namely, 
the  ability  to  react  to  relatively  new  situations,  we  shall  seek 
items  for  our  tests  which  are  relatively  new  to  all  those  whom 
we  wish  to  measure.  If  we  stress  the  behavioristic  or  empirical 
type  of  definition,  namely,  that  intelligence  may  show  itself  in 
almost  any  kind  of  reaction,  then  we  shall  not  be  so  particular 
as  to  the  novelty  of  the  items  of  our  intelligence  tests.  From 
either  point  of  view  the  most  important  thing  is  to  make  sure 
that  our  items  are  about  equally  novel  to  all  those  whom  we 
wish  to  compare  as  to  their  intelligence,  or  that  the  individuals 
to  be  tested  have  had  about  the  same  opportunity  to  learn  those 
items  which  we  include  in  our  tests.  In  other  words  novelty  or 
non-novelty  is  always  relative  to  the  group  we  are  testing,  and 
whether  we  use  the  one  kind  of  item  or  the  other,  we  must 
attempt  to  make  it  suitable  to  the  general  background  of  the 
group.  We  cannot,  therefore,  make  novelty  or  familiarity  a 
criterion  for  the  selection  of  items.  The  content  of  a test  must 
be  determined  from  some  other  point  of  view. 
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Validity. — When  we  ask  how  good  a particular  test  of  in- 
telligence is,  we  are  raising  the  question  of  its  validity.  How 
valid  is  this  test  as  a test  of  intelligence?  Is  it  really  a test  of 
intelligence  or  a test  of  something  else?  If  it  measures  intelli- 
gence, how  well  does  it  do  this?  All  of  these  questions  refer  to 
the  validity  of  a test,  and  the  validity  of  a test  must  be  deter- 
mined by  means  of  some  outside  criterion  of  intelligence. 
Many  criteria  have  been  employed  and  we  shall  now  discuss 
some  of  these. 

(i)  Chronological  Age.  This  is  one  of  the  earliest  criteria 
of  intelligence  and  was  employed  by  Binet.  A test  of  intelli- 
gence should  be  passed  by  increasing  percentages  of  children 
as  we  go  from  lower  to  higher  ages.  This  criterion  is  based 
upon  the  hypotheses  that  intelligence  increases  as  the  child 
grows  older,  and  that  the  distribution  of  intelligence  among  a 
random  group  is  similar  from  year  to  year.  Hence  the  score 
on  a test  or  the  percentage  passing  a given  test  should  increase 
from  year  to  year. 

In  his  construction  of  the  Stanford  Revision  of  the  Binet- 
Simon  Scale,  Terman  (17)  gives  the  percentages  of  children  at 
each  age  passing  the  various  tests.  For  example,  Test  VII,  3, 
Repeating  Five  Digits,  is  passed  by  the  following  percentages 
of  children  at  the  ages  indicated : 

Age  5 6 7 8 9 

Per  cent  34  59  74  83  93 

And  again,  Test  X,  6,  Naming  Sixty  Words,  shows  the  follow- 
ing percentages: 


Age  8 9 10  11  12 

per  cent  21  50  63  76  85 


In  a similar  way,  when  dealing  with  group  tests,  we  should 
expect  the  score  to  increase  from  age  to  age.  Thus,  Kuhlmann 
(28)  uses  this  increase  as  a measure  of  the  discriminative  ca- 
pacity of  a test.  \\  hen  the  percentage  of  increase  in  score  from 
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one  year  to  another  becomes  small,  the  test  loses  in  discrimina- 
tive capacity. 

Kuhlmann  (28)  also  uses  the  overlapping  of  scores  between 
adjacent  grades  or  ages  as  a measure  of  validity.  This  is  of 
course  another  way  of  applying  the  criterion  of  age  increase. 
If  a test  discriminates  between  one  age  and  the  next  there  will 
be  little  overlapping ; if  it  does  not  there  will  be  much  or  com- 
plete overlapping.  Claparede  (25)  proposes  the  use  of  this 
measure  of  the  amount  of  overlapping  in  order  to  distinguish 
between  tests  of  age  (or  general  intelligence)  and  tests  of  apti- 
tude (independent  of  age). 

This  criterion  of  chronological  age  can  never  be  used  as  the 
only  criterion.  It  is  a partial  criterion  only.  It  is  of  use  after 
we  have  decided  that  a test  is  probably  a test  of  intelligence, 
because  the  criterion  alone  cannot  distinguish  between  intelli- 
gence traits  and  other  non-intellectual  abilities  that  mature 
as  the  individual  grows.  Height,  weight,  dexterity  of  move- 
ment and  many  other  things  increase  as  the  child  grows,  but 
such  things  do  not  make  up  intelligence,  nor  are  they  good 
indicators  of  intelligence.  This  criterion,  therefore,  is  of  lim- 
ited value  and  is  not  commonly  used  by  psychologists  to-day, 
although  it  is  useful  in  helping  to  determine  the  relative  dis- 
criminating values  of  a series  of  tests. 

(2)  Known  Groups.  This  is  also  a criterion  used  by  Binet 
in  his  early  work.  A test  which  discriminates  between  two 
groups  of  known  intelligence  is  presumably  a test  of  intelli- 
gence. If  we  give  a test  to  a group  of  feebleminded  and  also 
to  a group  of  normal  children  of  the  same  age,  then  the  normal 
children  ought  to  do  much  better  than  the  feebleminded.  If 
not,  if  there  is  little  difference  between  the  two  groups,  then 
the  test  cannot  be  a good  measure  of  intelligence.  Similarly, 
we  may  use  feebleminded  and  superior  groups,  or  normal  and 
superior  groups.  This  procedure  is  really  a very  crude  and 
coarse  type  of  correlation.  It  is  also  allied  to  criteria  to  be 
mentioned  presently,  because  the  initial  division  of  children 
into  feebleminded  and  normal  groups  must  have  been  made  on 
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the  basis  of  teachers’  or  physicians’  judgments,  or  of  school 
achievement,  or  of  other  psychological  tests.  In  general,  there- 
fore, we  may  say  that  this  criterion  accepts  the  judgment  of 
the  world  at  large  as  to  the  intelligence  of  the  groups,  and  uses 
this  judgment  as  a criterion  of  intelligence.  As  a first  rough 
measure  of  the  goodness  or  badness  of  a test  for  intelligence 
testing  purposes,  it  has  proved  useful.  It  has  also  been  used 
by  Hamid  (25)  as  a method  of  analysis  of  tests  to  find  out 
what  qualities  are  desirable  for  intelligence  tests. 

(3)  Teachers’  Judgments.  If  a test  is  a test  of  intelligence  it 
ought  to  correlate  somewhat  with  the  judgment  of  those  best 
able  to  arrive  at  a judgment  of  the  intelligence  of  a group  of 
individuals.  The  judgment  of  teachers  as  to  the  intelligence 
of  their  pupils  is,  therefore,  frequently  used  as  a criterion  of 
the  validity  of  a test.  Notice  that  we  say  the  test  should  cor- 
relate “somewhat” ; we  do  not  expect  anything  like  a perfect 
correlation.  All  individuals’  judgments  are  fallible  and  we 
must  not  expect  very  much  from  the  ordinary  teacher.  So 
many  varied  factors  play  a part  in  influencing  the  teacher,  that 
we  cannot  expect  more  than  a rough  ranking  of  the  pupils  as 
to  intelligence.  Actual  correlations  between  test  scores  and 
teachers’  judgments  of  intelligence  are  as  follows : 


Author  r n Test 

Ackerson  and  Esta- 

brooks  (27)  50  to  .60  89  Otis  Group 

Wilson  (24) 34  215  Terman  Group 

.32  215  National 

.30  215  Otis 

.26  215  Northumberland 

Viele  (24)  35  to  .42  many  Tintner-Cunningham 

.33  to  .38  classes  Detroit-Primary 
.42  to  .51  in  Grades  Dearborn  Group 
.33  to  .41  I and  II  Cole- Vincent 

Koran  (24) 64  65  Haggerty  Delta  I 

.61  65  Pressey  Primary 
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Author  r n Test 

•7^  65  Pintner-Cunningham 

• 7°  65  Detroit-Primary 

Mitchell  (24)  42  1168  Stanford-Binet 

Jordan  (23)  73  64  Otis  Group 


.61  64  Army  Alpha 

.68  64  Miller  Group 

.66  64  Terman  Group 

These  results  may  serve  as  samples  of  the  magnitude  of  the 
correlations  usually  obtained.  In  general  we  expect  the  corre- 
lations to  lie  between  .3  and  .6.  The  variations  depend  upon 
the  familiarity  of  the  teacher  with  the  pupils,  the  ability  of 
the  teacher  to  form  such  judgments,  the  range  of  talent  among 
the  pupils,  and  many  other  factors.  Furthermore,  we  must 
remember  that  the  correlation  tends  to  rise  if  the  judgment 
of  the  child’s  intelligence  is  the  average  rating  of  more  than 
one  teacher.  Jordan’s  data  were  based  on  the  average  rating 
of  each  pupil  by  four  teachers.  If  we  are  constructing  a new 
test  and  find  that  it  correlates  between  .3  and  .6  on  the  average 
with  teachers’  judgments,  we  should  be  satisfied  so  far  as  this 
criterion  of  validity  is  concerned.  We  should  be  suspicious  of 
its  validity  if  the  correlation  dropped  much  below  .3,  particu- 
larly if  other  intelligence  tests  with  the  same  pupils  were  giving 
correlations  above  .3. 

(4)  School  Achievement.  School  achievement  may  be  ex- 
pressed by  school  marks  allotted  by  teachers,  or  by  scores  on 
standard  educational  tests  or  by  the  rate  of  progress  through 
the  grades.  Whenever  we  take  any  of  these  ratings  as  a meas- 
ure of  validity  for  our  intelligence  tests,  we  assume  that  the  in- 
telligent child  will  work  more  or  less  up  to  his  capacity  in  his 
school  work.  In  rate  of  progress  we  assume’further  that  he  will 
be  allowed  to  move  through  the  grades  somewhat  in  accordance 
with  his  intelligence.  These  assumptions  are  on  the  whole 
true,  so  that  we  should  expect  positive  correlations.  There  are, 
however,  enough  individual  exceptions  to  prevent  anything  like 
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a perfect  correlation  between  intelligence  and  school  achieve- 
ment. 

Here  are  samples  of  correlations  between  intelligence  tests 
and  school  marks  copied  from  Symonds  (27) : 


r 


•37 


•5i  

.52  (Binet) 
.38  (Group) 
.48  


Author 

Ross 

Flemming 

Proctor 

Proctor 

Jordan 


Jordan  (23)  has  collected  the  correlations  for  three  tests 
found  by  numerous  workers  and  his  averages  and  ranges  are 
given  below: 

r 

Median  or  Range  of 

Average  r’s  n Grade 


Army  Alpha 38  .19-. 5 2 26  High  School 

Army  Alpha 41  .2  2 -.6 7 35  College 

Otis  Group 66  .33-.91  40  Grades  IV- VIII 

Otis  Group 49  .3 1 -.82  16  High  School 

Terman  Group  . . .47  .30-.67  9 High  School 


Wilson  (24)  found  the  following  correlations  for  four  group 
tests  given  to  the  same  children,  ages  10,  n and  12  : — 


Terman  Group 49 

Northumberland  42 

National  39 

0tis 39 

These  correlations  with  school  marks  are  very  much  like  the 
correlations  with  teachers’  estimates  of  intelligence.  Teachers 

are  naturally  influenced  in  the  estimates  of  intelligence  by 

the  school  achievement  of  their  pupils.  More  objective  than 
school  marks  are  standard  educational  tests.  Samples  of  corre- 
lations between  general  intelligence  and  educational  tests  are 
on  facing  page. 

Tt  will  l)e  noted  that  these  correlations  are  in  general  some- 
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Author 

r 

n 

Grade 

Intelligence 

Test 

Educational 

Test 

Kelley  (27) 

• 7 1 

25 

IV 

Illinois 

Stanford 

.66 

60 

VI-VIII 

National 

Stanford 

•79 

156 

VI 

Otis  S.  A. 

Stanford 

Gates  and 

La  Salle 

(23) 

.88 

75 

III-VI 

National 

Thorn-McCall 

Reading 

.91 

75 

III-VI 

National 

Woody  Arith- 

metic 

.85 

75 

III-VI 

National 

Ayres  Spelling 

Witty  (29) 

•63 

522 

IV-VI 

Binet 

Stanford 

.78 

522 

IV-VI 

Multimental 

Stanford 

Gates  (22). 

.22 

20 

IV 

Myers 

Composite 

.61 

20 

IV 

Dearborn 

Composite 

•65 

20 

IV 

National 

Composite 

.46 

20 

IV 

Haggerty 

Composite 

•45 

20 

IV 

Illinois 

Composite 

.69 

20 

VIII 

Otis  Advanced 

Composite 

•58 

20 

IX 

Terman 

Composite 

what  higher  than  those  with  teachers’  estimates  and  school 
marks.  This  may  be  due  to  the  better  rating  of  achievement 
by  means  of  standard  educational  tests.  It  is  also  due  to  the 
community  of  function  between  intelligence  and  achievement 
tests.  They  sometimes  measure  very  similar  reactions,  as,  for 
example,  when  an  intelligence  test  contains  an  arithmetic  rea- 
soning sub-test  and  a composite  educational  test  contains  a 
similar  sub-test.  Kelley  (27)  estimates  this  community  of 
function  between  very  verbal  intelligence  tests  and  achievement 
batteries  like  the  Stanford  to  be  about  90  per  cent.  Non- 
verbal intelligence  tests  have  in  all  probability  a very  much 
smaller  percentage  of  community  of  function.  They  do  not 
correlate  very  highly  with  educational  achievement,  as  we  see 
from  the  example  of  the  Myers  Test  above. 
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The  use  of  educational  tests  as  measures  of  validity  for  in- 
telligence tests  is,  therefore,  of  limited  value.  An  intelligence 
test  should  correlate  fairly  well  with  educational  achievement, 
but  we  cannot  use  an  educational  achievement  test  as  the  sole 
criterion.  If  we  do  so,  we  could  build  our  intelligence  test  in 
such  a way  as  to  reach  an  almost  perfect  correlation  simply  by 
using  more  and  more  of  the  content  of  the  educational  test. 
I his,  of  course,  might  be  a perfectly  valid  test  for  a restricted 
group  of  school  children  all  taught  exactly  the  same  things,  but 
it  would  become  less  and  less  valid  as  an  intelligence  test  for 
children  in  schools  differing  widely  in  their  curricula.  For 
comparisons  of  intelligence  between  such  children  we  must  get 
away  from  the  specific  content  taught  in  the  schools  as  much 
as  possible.  This  is,  of  course,  the  only  difference  in  content 
between  intelligence  and  educational  achievement  tests,  namely, 
that  the  former  contain  a wider  and  more  general  sampling  of 
stimuli  than  do  the  latter,  in  order  that  we  may  compare  chil- 
dren of  different  school  experiences  and  thus  rise  to  a common 
background  beyond  the  specific  things  taught  in  each  particular 
school.  So  we  select  opposites,  analogies  and  number  comple- 
tions for  our  intelligence  test  and  we  leave  spelling  and  writing 
and  geography  for  the  educational  achievement  test. 

(5)  Other  Tests.  Another  measure  of  validity  is  the  correla- 
tion with  a known  test  of  intelligence.  If  the  Stanford-Binet 
is  accepted  as  a valid  measure  of  intelligence,  then  a new  test 
offered  as  a measure  of  intelligence  should  correlate  positively 
with  the  Stanford-Binet.  All  correlations  of  one  intelligence 
test  with  another  may  from  this  point  of  view  be  used  as  va- 
lidity coefficients.  The  only  trouble  is  to  know  which  of  the 
two  tests  to  take  as  the  criterion  and  which  the  one  whose 
validity  is  being  measured. 

If  we  are  perfectly  convinced  that  there  is  but  one  kind  or 
type  of  general  intelligence  and  that  the  Binet  test  is  the  best 
measure  of  it,  then  we  may  naturally  take  the  Binet  as  a valid 
criterion.  If  we  believe  that  there  are  different  kinds  of  intel- 
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ligence,  positively  but  not  perfectly  correlated,  then  we  shall 
expect  a fair  correlation  of  other  intelligence  tests  with  the 
Binet  as  a criterion.  Here  are  a few  sample  correlations  of 
other  tests  where  the  Stanford-Binet  has  been  used  as  a kind 
of  validity  criterion : 


Author 

r 

Test 

Comments 

Herring  (24)  .... 

.98 

Herring-Binet 

Wide  Age  Range 

Avery  (24) 

•77 

Herring-Binet 

Grade  I 

McAnulty  (28)  . . 

•63 

National 

3 Grades 

•73 

Terman  Group 

3 Grades 

Heckman  (24)  ... 

•77 

Detroit  Primary 

Grade  I 

•49 

Pintner-Cunningham 

Grade  I 

Dougherty  (28)  . . 

.80 

Pintner-Cunningham 

Kindergarten 

Pintner  (27)  .... 

•73 

Pintner-Cunningham 

229  Cases 

.88 

Pintner-Cunningham 

72  Cases 

Lincoln  (28)  .... 

•85 

Dearborn 

55  Cases 

We  need  not  take  the  Binet  Test  as  the  criterion.  We  may 
take  some  other  intelligence  test,  but  unless  this  other  test 
has  been  adequately  validated,  our  correlations  only  show  the 
similarity  between  the  two  tests  and  the  validity  of  either  is 
still  an  open  question. 

(6)  Combinations  of  These.  Any  one  of  the  five  methods  of 
determining  validity  has  its  drawbacks,  therefore  some  workers 
have  used  a combination  of  these  hoping  thereby  to  arrive  at  a 
better  criterion.  Thus  McCall  (26)  uses  a criterion  made  up 
of  teachers’  judgments,  Binet,  group  intelligence  tests  and 
measures  of  educational  achievement.  With  this  composite 
criterion  his  Multi-Mental  Test  correlates  .93  for  90  cases  in 
Grades  III  to  VIII.  Liu  (22)  has  used  the  most  elaborate 
and  probably  the  best  criterion  for  estimating  intelligence.  It 
was  made  up  of  (1)  age,  (2)  school  marks,  (3)  school  progress, 
(4)  teachers’  estimates  of  intelligence  and  (5)  composite  test 
scores  of  five  group  intelligence  scales.  The  elements  entering 
into  the  criterion  were  carefully  weighted.  Some  of  the  cor- 
relations with  this  criterion  are: 
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Dearborn  Group  Test  80 

Pintner  Non-Language  Test 78 

Army  Beta 75 

Myers  Mental  Measure 65 

Pressey  Primer  Scale c8 


235  cases 
235  cases 
235  cases 
235  cases 
237  cases 


Very  frequently  a composite  of  several  intelligence  tests  is 
used,  as  in  the  study  of  McGraw  and  Mangold  (29),  where  each 
of  ten  tests  is  correlated  against  the  composite  of  ten.  They 
hnd  by  this  method  that  of  ten  primary  tests  Otis  Primary  cor- 
relates .79  with  the  composite;  Dearborn  Primary  .78;  Pint- 
ner-Cunningham  .77 ; and  so  on.  In  this  same  study  there  is  a 
suggestion  of  still  another  criterion  of  validity,  namely  the 
correlation  between  a test  rating  and  another  rating  of  intelli- 
gence several  years  later.  The  assumption  here  is  that  intel- 
ligence is  fairly  constant  and  therefore  that  test  is  the  most 
valid  which  will  give  a -rating  now  that  will  correlate  highest 
with  a rating  several  years  later.  This,  of  course,  assumes  a 
valid  rating  several  years  later.  McGraw  and  Mangold  gave 
the  Otis  Group  Test  five  years  later  and  found  the  following 
correlations  with  the  intelligence  ratings  given  five  years  pre* 
viously  to  the  children  when  in  Grade  I : 


Dearborn  Primary  ^ 

Pintner-Cunningham  

Otis  Primary 

Haggerty  Delta  1 ’’’’’’  ‘ ^ 

From  this  survey  of  the  various  methods  of  determining  the 
validity  of  an  intelligence  test,  we  can  see  that  there  is  no  one 
method  that  is  infallible.  Each  single  method  is  open  to  ob- 
jections. The  psychologist  must  use  as  many  of  these  methods 
as  he  can.  The  construction  of  a composite  criterion  is  un- 
doubtedly the  safest  plan. 

Reliability.— If  we  give  a test  that  we  know  is  a valid 
measure  of  intelligence,  we  want  also  to  be  sure  that  the  test  is 
a reliable  measure  of  intelligence.  This  means  that  if  we 
repeat  the  measure  we  would  get  the  same  result  An  un 


RELIABILITY 


113 


reliable  test  would  not  give  us  the  same  result.  A reliable 
yardstick  is  one  that  will  give  us  the  same  measure  for  the 
length  of  this  table  if  we  measure  the  table  twice.  An  unre- 
liable yardstick  would  be  one  that  would  shrink  two  or  three 
inches  between  our  measurements.  The  coefficient  of  correla- 
tion between  two  forms  of  a test  is  the  usual  measure  of  reli- 
ability. If  there  is  only  one  form,  the  correlation  between  two 
random  halves  of  the  test,  taking  even  and  odd  items,  is  gen- 
erally used,  after  being  corrected  by  the  Spearman-Brown  for- 
mula. A somewhat  less  adequate  measure  of  reliability  is  the 
correlation  between  two  trials  of  the  same  test.  This  corre- 
lation is  generally  higher  than  the  real  measure  of  reliability. 

Since  all  coefticients  of  correlation  are  dependent  upon  the 
variability  of  the  group,  no  test  has  one  reliability  coefficient. 
It  will  have  one  for  a narrow  population  as  in  a single  grade,  it 
will  have  a higher  one  for  a population  of  several  grades.  It  is 
therefore  difficult  to  compare  the  reliabilities  of  one  test  with 
another  unless  these  are  computed  on  the  same  or  similar  popu- 
lations. Some  reported  reliabilities  are  as  follows  : 


Test 


Stanford-Binet  . . 
Pintner-Cunning- 

ham 

Kuhlmann-Binet. 

National  A 

National  B 

National  A 

National  B 

Haggerty  2 

Multi-Mental  . . . 
Terman  Group  . . 
Pintner-Non  - Lan- 
guage  


r 

n 

Range 

A nthor 

•93 

428 

C.  A.  3-15  years 

Terman 

147 

Grades  I and  II 

Cureton 

.82 

393 

C.  A.  18-54  months 

Goodenough 

.92 

232 

Grades  IV- VII I 

Symonds 

•95 

232 

Grades  IV-VIII 

Symonds 

.70 

Estimate  for  single 

grade 

Kelley  (27) 

•75 

Estimate  for  single 

grade 

Kelley  (27) 

Estimate  for  single 

grade 

Kelley  (27) 

•94 

Grades  III  to  IX 

McCall 

.89 

Grade  IX 

Terman 

•79 

201 

Grades  IV-VI 

Pintner 
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The  best  source  for  the  reliabilities  of  tests  is  Kelley  (27). 
He  has  tried  to  assemble  all  the  available  data  on  reliabilities 
of  published  tests  of  intelligence  and  achievement.  He  points 
out  that  the  requirements  as  to  reliability  vary  markedly  with 
the  purpose  for  which  a test  is  used.  Tests  need  not  have  re- 
liabilities much  above  .5,  if  we  only  wish  to  use  them  for  the 
measurement  of  groups.  In  such  cases  we  do  not  use  the  scores 
of  individuals,  but  only  the  average  scores  of  the  groups. 
When,  however,  we  wish  to  use  individual  scores  to  estimate 
the  probable  future  standing  of  the  individual,  the  reliability  of 
the  test  should  be  about  .9.  Few  of  our  present  group  tests  of 
intelligence  attain  this  degree  of  reliability  for  a single  grade 
range,  and  therefore  a single  group  test  must  be  used  with  cau- 
tion for  individual  diagnostic  purposes. 

The  Ways  of  Expressing  Intelligence  Ratings. — There 
are  many  different  ways  in  which  we  may  express  the  intelli- 
gence rating  of  an  individual,  and  we  shall  discuss  some  of 
those  most  commonly  used  at  the  present  time. 

1.  Mental  Age. — One  of  the  most  common  and  serviceable 
means  of  designating  the  intelligence  of  a child  or  of  adults  of 
inferior  intelligence  is  by  what  is  known  as  the  Mental  Age. 
This  method  originated  with  the  Binet  Scale,  but  is  now  used 
with  any  test  standardized  on  children  of  various  ages.  If  a 
child  is  said  to  have  a certain  mental  age,  we  mean  thereby  that 
his  performance  on  the  test  is  equal  to  the  average  perform- 
ance of  a fair  sampling  of  children  of  the  same  chronological 
age.  Thus,  if  average  five-year-olds  are  able  to  pass  certain 
tests,  a child,  legardless  of  his  chronological  age,  who  is  able  to 
pass  these  same  tests  and  unable  to  pass  any  higher  ones  is 
said  to  have  a mental  age  of  five  years. 

The  accuracy  of  any  mental  age  depends,  of  course,  upon  the 
thoroughness  of  the  standardization  of  the  scale  from  which 
the  mental  age  is  computed.  It  is,  therefore,  always  necessary 
to  keep  in  mind  the  scale  upon  which  the  child  was  tested  and 
it  is  dangerous  to  compare  the  mental  ages  of  children  tested 
by  different  scales.  The  original  Binet  Scale  was  found  to  be 
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too  easy  at  the  lower  end  and  too  hard  at  the  upper  end  for 
average  American  children.  A child  having  a mental  age  of 
three  or  four  on  this  scale  cannot,  therefore,  be  properly  com- 
pared with  a child  whose  mental  age  is  three  or  four  as  tested 
by  the  Stanford  Revision  of  the  Binet  Scale.  It  is,  therefore, 
always  necessary  to  keep  in  mind  the  scale  from  which  the 
mental  age  has  been  computed.  At  the  present  time  the  Stan- 
ford Revision  would  seem  to  be  the  best  standardized  scale  and 
it  is  the  one  most  widely  used.  It  may  not  be  absolutely  accu- 
rate and  there  is  a possibility  that  the  higher  ages  (12,  14,  16) 
are  too  hard  for  the  average  child  of  those  ages ; nevertheless 
constant  use  of  the  scale  gives  us  a familiarity  with  its  meaning 
and  something  like  a conventional  significance  is  being  at- 
tached to  the  different  mental  ages  on  the  Stanford  Revision. 
They  are  beginning  to  stand  for  specific  degrees  of  intelligence, 
even  although  they  may  not  in  every  case  actually  measure  the 
average  ability  of  the  age  in  question. 

Although  the  concept  of  mental  age  is  extremely  useful  and 
readily  understandable  in  practical  work,  it  has  one  grave 
drawback.  This  becomes  at  once  apparent  when  dealing  with 
adults  who  are  not  backward,  or  with  very  superior  children. 
Because  mental  age  means  the  average  or  median  performance 
of  a fair  sampling  of  the  equivalent  chronological  age  group, 
we  cannot  really  have  a mental  age  above  14  or  16,  if  mental 
growth  stops  at  these  ages.  In  other  words,  a mental  age  of  12 
is  equivalent  to  the  average  performance  of  twelve-year-olds ; a 
mental  age  of  13  to  the  average  performance  of  thirteen-year- 
olds ; a mental  age  of  14  to  the  performance  of  fourteen-year- 
olds;  a mental  age  of  15  to  the  performance  of  fifteen-year- 
olds;  a mental  age  of  18  to  the  performance  of  eighteen-year- 
olds;  a mental  age  of  20  to  the  performance  of  twenty-year- 
olds;  and  so  on  to  any  age.  Now  if  mental  growth  ceases  at 
14,  then  the  average  performance  of  14-,  15-,  16-,  18-,  20-,  30- 
year-olds  must  be  identical.  Therefore,  we  cannot  go  above  a 
mental  age  of  14.  Any  individual  exceeding  the  score  of  the 
average  fourteen-year-old  has  a mental  age  above  14,  but  that 
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is  really  all  we  can  say  about  his  mental  age.  In  order  to 
assign  mental  ages  to  such  individuals  so  as  to  be  able  to  cal- 
culate I.Qs.,  many  workers  have  assumed  norms  for  higher 
ages  above  14  or  1 6.  In  doing  this,  however,  we  should  re- 
member that  these  so-called  mental  ages  are  not  based  upon  the 
strict  meaning  of  mental  age,  as  the  average  performance  of 
the  like  chronological  age  group.  Such  mental  ages  are  pure 
fictions  and  their  comparability  with  true  mental  ages  is  doubt- 
ful. The  mental  age  method  is,  therefore,  limited  in  scope,  and 
it  is  for  this  reason  that  other  methods  of  rating  intelligence, 
such  as  the  percentile  method  or  the  standard  deviation  method, 
are  coming  into  use,  particularly  in  dealing  with  older  indi- 
viduals. 

Mental  age  is  an  absolute  measure  of  the  child’s  intelligence. 
The  relative  intelligence  of  the  child  can  only  be  estimated  by 
comparing  his  mental  with  his  chronological  age.  The  easiest 
comparison  is  to  note  how  many  years  above  or  below  his 
chronological  age  he  may  be.  This,  however,  is  very  unsatis- 
factory because  a difference  of  a certain  number  of  years  has 
a totally  different  significance  at  different  periods  of  life.  A 
four-year-old  who  is  two  years  retarded  mentally  is  much  more 
seriously  deficient  than  a twelve-year-old  who  is  also  two  years 
retarded  mentally.  This  is  because  the  growth  of  intelligence 
is  much  more  rapid  at  the  earlier  ages  and  gradually  becomes 
slower  and  slower.  Our  previous  discussion  on  the  growth  of 
intelligence  has  made  this  clear.  Owing  to  this  difficulty  we 
must,  therefore,  adopt  some  other  method  of  rating  a child’s 
intelligence,  if  we  wish  to  compare  the  intelligence  of  children 
of  different  chronological  ages. 

2.  The  Intelligence  Quotient. — The  intelligence  quotient 
gives  us  the  relative  degree  of  intelligence  disregarding  chrono- 
logical age.  It  is  the  ratio  of  the  mental  and  chronological 
ages. 

The  formula  is  I.Q.  =-^x  100.  The  multiplication  is 
simply  to  get  rid  of  decimals.  Children  testing  exactly  at  age 
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will  all  have  I.Qs.  of  ioo,  those  below  age  will  have  I.Qs.  less 
than  ioo,  and  those  above  will  have  I.Qs.  greater  than  ioo. 
The  Intelligence  Quotient  thus  gives  us  an  intelligence  rating 
that  makes  possible  direct  comparison  of  children  of  different 
chronological  ages.  It  is  the  most  serviceable  value  when  deal- 
ing with  age-scales. 

A study  of  the  distribution  of  the  I.Qs.  of  a large  number 
of  children,  such  as  has  been  made  by  Terman  (17),  shows  a 
fairly  constant  distribution  at  each  age.  In  his  combined  dis- 
tribution for  all  ages  from  five  to  fourteen  he  gets  the  follow- 
ing results: 
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and  so  on. 

The  diagnostic  significance  of  the  different  Intelligence  Quo- 
tients is  generally  expressed  somewhat  as  follows : 


’lligence  Quotients 

Classification 

0-69 

Feebleminded 

70-79 

Borderline 

80-89 

Backward 

90-109 

Normal 

110-119 

Bright 

120-129 

Very  Bright 

130  and  above 

Very  Superior 
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Several  methods  for  the  rapid  calculation  of  Intelligence 
Quotients  are  available.  Tables  for  all  I.Qs.  within  the  mental 
age  range  from  three  to  seventeen  years  and  the  chronological 
age  range  from  five  to  seventeen  years  have  been  prepared  by 
Inglis  (22).  Toops  and  Pintner  (18)  have  devised  a chart  for 
reading  off  Intelligence  Quotients.  Yepsen  (22)  has  devised 
a slide  rule  of  the  conventional  type  called  the  Vineland  Slide 
Rule,  while  Kohs  has  constructed  a circular  slide  rule,  called 
the  Reed  I.Q.  Slide  Rule.  The  tables  are  undoubtedly  the  most 
accurate,  but  the  other  devices  are  rapid  and  may  be  useful 
where  extreme  accuracy  is  not  necessary. 

3.  Point  Scales  and  Their  Coefficients. — If,  instead  of  an 
age  scale,  we  are  using  a scale  on  which  a child  is  said  to  score 
so  many  points  (see  description  of  Yerkes-Bridges  Scale  in 
Chapter  VI),  we  obtain  as  a measure  of  his  intelligence  a score 
of  so  many  points.  We  may  then  refer  to  the  norms  and  turn 
this  into  a mental  age  and  from  this  derive  an  I.Q.  as  explained 
above.  Instead  of  this  procedure,  however,  we  have  the  possi- 
bility of  comparing  the  number  of  points  obtained  with  the 
number  of  points  normal  for  the  age  in  question.  The  ratio  of 
these  two  values  gives  a coefficient  which  has  been  called  the 
Coefficient  of  Intellectual  Ability  (C.I.A.)  or  the  Coefficient  of 
Mental  Ability  (C.M.A.).  This  coefficient  expresses  the  per- 
centage of  points  gained  with  reference  to  the  norm  for  the  age 
in  question.  It  cannot  be  directly  compared  with  the  I.Q.  and 
the  diagnostic  significance  must  be  empirically  determined  for 
the  scale  with  which  it  is  used.  So  far  it  has  only  been  used 
with  the  Yerkes-Bridges  Scale,  and  we  shall  give  the  diagnostic 
significance  of  the  coefficient,  as  far  as  has  been  determined, 
when  the  scale  itself  is  discussed. 

4.  The  Median  Mental  Age. — When  dealing  with  a number 
of  standardized  tests,  each  of  which  is  significant  for  a wide 
range  of  ages,  a very  useful  method  of  intelligence  rating  is  the 
median  mental  age.  Suppose  we  have  fifteen  tests  showing 
significant  scores  or  time  values  at  most  ages  from  five  to  four- 
teen, we  can  turn  any  particular  child’s  score  into  the  equiva- 
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lent  mental  age  for  each  test.  We  then  have  fifteen  mental 
ages  descriptive  of  his  performance  on  the  tests.  The  median 
of  these  fifteen  mental  ages  gives  us  a mental  age  which  can  be 
regarded  as  the  most  likely  mental  age  of  the  child.  This  men- 
tal age  can  then  be  converted  into  an  I.Q. 

This  method  of  evaluating  intelligence  has  been  used  by 
Pintner  and  Paterson  with  their  Performance  Scale.  (See 
Chapter  VI.)  It  has  also  been  more  recently  applied  by  Kuhl- 
mann  (27)  to  a battery  of  group  tests  standardized  by  him. 
(See  Chapter  VII.)  The  value  of  the  method  lies  in  the  flexi- 
bility allowed  the  examiner  with  reference  to  the  number  of 
tests  used  in  any  particular  case.  Indeed  a mental  age  of  this 
kind  can  be  obtained  from  any  conglomeration  of  properly 
standardized  tests  which  cover  a sufficiently  wide  range  of  ages. 
Furthermore,  the  list  of  mental  ages  for  the  individual  tests 
gives  the  examiner  a picture  or  profile  of  the  child’s  perform- 
ance showing  at  a glance  the  tests  or  types  of  test  in  which 
the  child  excells  or  fails. 

5.  Percentile  Ratings. — A type  of  rating  that  is  becoming 
more  and  more  popular  among  mental  testers  is  the  percentile 
rating.  In  this  case  the  individual’s  performance  is  compared 
with  the  performances  of  all  the  individuals  in  a particular 
homogeneous  group.  A six-year-old  is  compared  with  a group  of 
six-year-olds;  a ten-year-old  with  a group  of  ten-year-olds;  a 
college  student  with  a group  of  college  students  or,  if  we  like, 
with  a group  of  miscellaneous  adults.  The  reference  always  is 
to  a group  of  which  the  individual  is  in  some  way  a member.  We 
do  not  compare  a five-year-old’s  performance  with  the  average 
performance  of  children  of  different  ages  and  find  that  it  is  like 
the  average  performance  of  six-year-olds  or  seven-year-olds. 
We  compare  his  performance  with  five-year-olds  only  and  find 
out  whether  it  is  equal  to  the  performance  of  10  per  cent,  20 
per  cent,  50  per  cent  or  any  per  cent  of  five-year-olds.  This 
percentile  value  is  the  measure  of  his  ability  and  it  is  easy  to 
interpret.  It  ranks  him  immediately  on  a scale  of  one  hundred. 
It  tells  us  how  many  are  above  or  below  him,  and  we  can  then 
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describe  his  ability  in  any  way  we  wish  in  accordance  with 
whatever  sub-division  of  groups  we  have  carried  out  on  our 
normal  curve  of  distribution. 

The  percentile  method  can  be  used  with  a group  of  tests 
each  of  which  has  been  standardized  according  to  percentiles. 
In  this  case  we  shall  have  a percentile  rating  for  each  test  and 
the  median  or  average  of  these  percentiles  will  be  the  intelli- 
gence rating  of  the  child. 

This  method  has  been  used  by  Woolley  (15)  in  her  tests  for 
adolescents  and  also  by  Pintner  (18).  The  latter  shows  the 
necessity  for  “super-percentile”  tables  for  the  accurate  inter- 
pretation of  an  average  or  median  derived  from  several  per- 
centile ratings.  On  the  other  hand  we  may  have  a series  of 
tests  each  of  which  is  assigned  a score,  and  the  total  score  will 
then  be  converted  into  a percentile  which  will  give  the  indi- 
vidual’s rating. 

The  percentile  method  has  found  particular  favor  with  group 
tests.  This  is  probably  owing  to  the  fact  that  it  demands  a 
large  number  of  cases  in  order  to  give  a reliable  standardiza- 
tion. It  is  unquestionably  one  of  the  best  methods  of  express- 
ing an  intelligence  rating  and  its  use  will  become  more  com- 
mon in  the  future.  With  percentile  norms  for  each  age  group 
we  avoid  the  necessity  for  comparing  subjects  of  one  chrono- 
logical age  with  those  of  another,  a procedure  which  Chapman 
and  Dale  (22)  have  criticized.  They  question  the  practice  of 
rating  a precocious  nine-year-old  on  tests  devised  for  twelve- 
year-olds.  A child  of  8 and  a child  of  12  cannot  be  com- 
pared.” They  believe  that  finally  the  mental  age  and  the  In- 
telligence Quotient  must  be  abandoned. 

6.  Standard  Deviation  Measures. — Probably  the  best  intelli- 
gence rating  and  the  one  that  will  be  extensively  used  in  the 
future  is  a rating  which  expresses  the  standing  of  the  subject 
with  reference  to  the  standard  deviation  of  the  group  with 
which  he  is  to  be  compared.  The  advantage  of  any  standard 
deviation  unit  over  a percentile  rating  is  that  the  standard 
deviation  units  are  equal  at  all  points  of  the  difficulty  scale. 
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The  differences  between  any  two  percentile  ratings  are  not 
equal,  because  differences  increase  as  we  go  out  from  the 
median  either  upwards  or  downwards. 

The  individual’s  standing  on  a test  is  expressed  in  terms  of 
the  standard  deviation  of  the  group.  This  rating  is  called  the 
standard  score  and  it  is 

„ X — M 


where  X is  the  individual’s  score,  M the  mean  score  of  the 
group  and  a the  standard  deviation  (Kelley,  23).  McCall’s 
(22)  T Scale  is  a variation  of  this  method.  The  T unit  is  one- 
tenth  of  the  standard  deviation  of  an  unselected  sampling  of 
twelve-year-old  children.  As  we  shall  see  below,  McCall  has 
used  this  method  to  good  effect  in  the  combination  of  intelli- 
gence and  achievement  ratings. 

7.  Combined  Educational  and  Intelligence  Ratings. — Al- 
though it  is  not  the  purpose  of  this  book  to  discuss  educational 
tests,  we  must  call  attention  to  the  devices  which  are  coming 
into  use  for  evaluating  educational  attainment  in  terms  of  in- 
telligence. In  general  two  types  of  devices  are  used.  The  first 
is  based  upon  standard  deviation  ratings,  the  second  upon 
quotient  ratings. 

Pintner  and  Marshall  (21)  employed  the  mental  index  (a 
standard  deviation  rating)  for  the  Pintner  Non-Language  and 
Educational  Survey  Tests.  The  “Difference”  between  these 
two  indices  gives  a measure  of  achievement  in  terms  of  intelli- 
gence. McCall  (22,  23)  has  extended  his  T Scale  method  to 
cover  both  intelligence  and  educational  tests.  His  F,  or  effi- 
ciency rating,  is  the  difference  between  a T score  (Te)  on  an 
educational  test  and  a T score  (Ti)  on  an  intelligence  test. 
Many  workers  have  used  the  straight  standard  score  technique 
for  both  educational  and  intelligence  tests.  The  difference  be- 
tween such  standard  scores  gives  a measure  of  educational  at- 
tainment in  terms  of  intelligence. 

The  other  type  of  combination  of  intelligence  and  educa- 
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tional  ratings  was  suggested  by  Franzen  (22).  He  calculated 
an  educational  age  (E.A.)  in  the  same  manner  as  mental  ages 
(M.A.)  had  been  calculated.  Thus  we  may  have  an  arithmetic 
age,  spelling  age,  and  the  like  as  a measure  of  a child’s  ability 
and  these  ages  are  determined  from  educational  tests  in  the 
same  way  as  mental  ages  are  determined  from  intelligence  tests. 
The  E.A.  (educational  age)  divided  by  the  C.A.  (chronological 
age)  gives  an  E.Q.  (educational  quotient),  just  as  an  M.A. 
divided  by  a C.A.  gives  an  I.Q.  The  ratio  of  E.Q.  to  I.Q.  gives 
an  accomplishment  quotient  or  A.Q.  The  ratio  of  E.A.  to 
M.A.  gives  of  course  the  same  thing.  This  Accomplishment 
Quotient  is  a measure  of  the  educational  attainment  of  the 
child  in  terms  of  his  intelligence. 

The  A.Q.  technique  has  been  widely  used  in  educational 
research.  As  a general  rule  we  find  a negative  correlation  be- 
tween I.Q.  and  A.Q.  Thus  Popenoe  (27)  reports  a correlation 
of  —.45,  and  Beeson  and  Tope  (24)  —.46.  In  other  words  the 
children  of  high  I.Q.’s  do  not  attain  as  high  E.A.’s  as  M.A.’s. 
One  obvious  reason  for  this  is  that  such  children  are  not  able 
to  do  so  in  the  ordinary  school.  They  are  generally  to  be  found 
in  grades  much  below  their  intellectual  level.  Furthermore,  as 
Goodenough  (25)  points  out,  they  have  been  in  school  for  a 
much  shorter  period  of  time,  for  example,  a child  with  I.Q.  140 
and  M.A.  14  has  spent  7 semesters  in  school,  whereas  a child 
of  I.Q.  100  and  M.A.  14  has  spent  about  15  semesters  in 
school. 

There  is  much  doubt  as  to  the  value  of  the  A.Q.  for  school 
purposes.  It  is  a derived  score  depending  upon  at  least  two 
standardizations,  one  of  a mental  test  and  the  other  of  an  edu- 
cational test.  Unless  these  two  standardizations  are  compar- 
able, i.e.,  based  upon  the  same  kind  of  sampling,  we  have  no 
means  of  knowing  how  to  interpret  the  A.Q.,  derived  from  the 
I.Q.  and  E.Q.  of  our  two  standardizations.  The  best  results 
with  the  A.Q.  technique  would  be  obtained  by  the  use  of  educa- 
tional and  intelligence  tests  standardized  on  the  same  popula- 
tions. Popenoe  (27)  has  attempted  to  measure  the  reliability 
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of  the  A.Q.  by  giving  two  repetitions  of  the  intelligence  and 
educational  tests  and  calculating  two  A.Q.’s  for  each  child. 
The  correlation  is  .28  for  604  cases  in  grades  III  to  VIII.  If 
this  should  prove  to  be  the  usual  correlation  for  most  intelli- 
gence and  achievement  tests,  then  the  A.Q.  technique  cannot 
be  used  to  advantage  at  present  in  practical  school  work. 

STANDARDIZATION 

By  standardization  we  mean  the  establishment  of  a certain 
definite  method  of  giving  a test  and  the  establishment  of  ade- 
quate norms  for  the  interpretation  of  the  results.  The  former 
may  be  called  standardization  of  procedure  and  the  latter 
standardization  of  results. 

Standardization  of  Procedure. — It  is  imperative  in  giving 
a test  to  give  it  in  as  nearly  as  possible  the  same  manner  in 
which  the  test  was  originally  given,  that  is,  of  course,  if  we 
wish  to  compare  our  results  with  those  of  the  originator  or  if  we 
wish  to  measure  the  intelligence  of  a child  by  means  of  some 
recognized  test.  Many  conflicting  differences  in  the  results  of 
different  workers  may  be  traced  directly  to  slight  differences  in 
procedure.  Just  how  significant  a slight  change  in  procedure 
is  going  to  be  can  never  be  foretold.  We  must  actually  try  out 
the  difference  before  we  can  tell  what  influence  it  will  have. 
Therefore,  when  we  are  using  a standard  scale  for  practical 
results,  we  must  be  very  careful  to  follow  exactly  the  procedure 
as  laid  down  by  the  author.  We  may  think  it  would  be  better 
to  present  a test  in  this  or  that  fashion,  and  it  may  really  be  so, 
but  we  must  remember  that  if  we  do  so,  we  may  be  changing 
the  test  and  we  cannot,  therefore,  use  the  norms  which  the 
author  of  the  scale  has  arrived  at.  To  be  sure,  by  making  a 
certain  change,  we  may  make  a much  better  test,  but  if  we  do 
that,  we  must  remember  that  it  is  a new  test  and  before  using 
our  results  we  must  prepare  new  norms  by  which  to  interpret 
them. 

All  of  this  sounds  trite  and  commonplace  to  the  psychologist. 
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but  it  is  something  that  cannot  be  too  strongly  impressed  upon 
the  beginner  in  intelligence  testing.  The  teacher  in  particular, 
who  is  learning  to  give  intelligence  tests,  must  keep  this  in 
mind,  because  her  whole  attitude  in  the  class  room  is  one  of 
adapting  the  presentation  of  a subject  to  her  pupils  and  in 
doing  so  the  good  teacher  turns  it  around  and  presents  it  from 
many  different  angles,  so  as  to  reach  many  different  grades  of 
intelligence.  She  shows  her  initiative  by  doing  this  and  she  is 
quick  to  perceive  when  a child  does  not  grasp  the  point,  and 
ready  to  give  the  subject  just  a little  turn  to  bring  it  within  the 
focus  of  his  intelligence.  It  often  happens,  therefore,  that  in 
presenting  a mental  test  she  grasps  at  once  the  difficulty  that 
the  child  is  experiencing  and  knows  what  slight  modification 
of  the  presentation  would  bring  it  within  his  range,  and  the 
temptation  to  do  this  is  great.  The  teacher  must,  however, 
resolutely  withstand  any  such  temptation,  because  she  must 
remember  that,  if  her  slight  modification  had  been  made  and 
so  given  to  all  the  children  upon  which  the  test  has  been  stand- 
ardized, the  norms  would  have  been  very  different  from  what 
they  now  are.  The  teacher  or  examiner  must  remember  that 
she  is  not  teaching  but  testing  the  child. 

Standardization  of  Results.— By  this  we  mean  the  estab- 
lishment of  adequate  standards  or  norms  by  means  of  which 
the  result  of  testing  any  individual  case  can  be  properly  inter- 
preted. It  is,  of  course,  necessary  to  give  our  test  or  tests  to  a 
sufficiently  large  number  of  cases  before  we  can  be  sure  of  hav- 
ing arrived  at  a true  average  or  median.  Many  tests  are  of 
doubtful  practical  value,  because  they  have  not  been  tried  with 
enough  cases  to  warrant  any  confidence  in  the  averages  or 
medians  secured.  It  is  difficult  to  say  just  how  many  cases 
must  be  tested  before  a satisfactory  standardization  can  be 
reached.  Ieihaps  the  most  satisfactory  method  to  pursue  is 
to  work  out  the  age  or  percentile  norms  at  different  stages  in 
the  standardization,  and  note  whether  the  averages,  medians  or 
percentiles  fluctuate  much  or  little  as  each  new  group  of  cases 
is  added.  After  testing,  say,  fifty  children,  work  out  the 
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norms.  Add  another  group  of  fifty  or  so,  and  work  out  the 
norms  again ; and  so  on  with  additional  increments,  until  a 
general  tendency  for  the  norm  to  remain  stable  is  noticed. 
The  presumption  then  is  that  the  addition  of  more  cases  will 
not  materially  alter  the  norm  and  we  may  regard  our  stand- 
ardization as  complete. 

In  this  work  of  standardization  our  constant  endeavor  is  to 
get  a fair  sampling  of  cases  at  each  age.  By  a fair  sampling 
is  meant  a group  which  will  represent  in  proper  proportions  all 
the  different  types  of  intelligence  contained  within  the  large 
group.  Obviously  we  must  be  content  with  a sampling  of  any 
group.  To  determine  the  intelligence  of  the  normal  American 
citizen,  we  cannot  test  all  the  one  hundred  million  inhabitants 
of  the  United  States.  To  arrive  at  the  ability  of  six-year-olds 
on  some  given  test,  we  cannot  test  all  the  six-year-olds  in  the 
United  States.  Nor  is  it  really  necessary  to  do  this.  All  that 
we  need  is  a fair  sampling  of  six-year-olds.  Theoretically  it  is 
very  difficult  to  decide  as  to  what  a fair  sampling  of  any  group 
is,  and  we  might  enter  into  a lengthy  critique  of  almost  all 
standardized  tests  from  the  point  of  view  of  a fair  sampling 
and  it  would  not  be  difficult  to  find  fault  with  most  standardi- 
zations. Such  theoretical  exactness  must  not  be  allowed  to 
stand  in  the  way  of  the  practical  work  of  gathering  results  to 
arrive  at  standards.  What  the  psychologist  generally  does  is 
to  use  the  ordinary  school  child,  and  if  he  gets  a fair  mixture 
of  city  and  rural  children,  the  probability  is  that  he  will  ob- 
tain a fair  sampling. 

In  using  elementary  school  children  for  the  lower  ages  the 
psychologist  realizes  that  the  most  defective  cases  have  been 
eliminated,  because  the  idiots  are  almost  always  in  institutions 
or  at  home;  similarly  in  the  more  progressive  states  the  ma- 
jority of  imbeciles  are  likewise  eliminated  from  the  school.  On 
the  other  hand  the  brightest  children  are  not  automatically 
eliminated  in  this  manner.  Whether  this  discrepancy  between 
the  lower  and  upper  end  of  our  distribution  will  seriously  in- 
jure the  ordinary  standardization  is  doubtful. 
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When  we  come  to  the  higher  ages,  say  thirteen  and  above,  the 
difficulty  of  getting  a fair  sampling  is  greatly  increased.  The 
larger  number  of  children  leave  school  at  the  age  of  fourteen 
and  a great  many  drop  out  even  before  that  age.  Those  that 
remain  belong,  in  the  main,  to  the  wealthier  classes  and  these 
classes  are  endowed  on  the  average  with  more  intelligence  than 
the  poorer  classes.  Lurthermore,  children  of  mediocre  or  in- 
ferior intelligence,  of  whichever  class,  tend  to  drop  out  of 
school  sooner  than  their  better  endowed  fellows.  Such  chil- 
dren find  they  cannot  keep  up  the  pace  set  in  the  High  School, 
they  become  uncomfortable  and  restless,  and  leave  school  in 
order  to  find  a more  congenial  environment.  All  standardiza- 
tions for  these  higher  ages,  which  are  based  upon  school  chil- 
dren entirely,  lead  in  all  probability  to  norms  that  are  too 
high  for  the  population  in  general.  In  the  Stanford  Scale  a 
splendid  attempt  was  made  to  arrive  at  average  adult  intelli- 
gence and  it  was  thought  to  correspond  to  the  ability  of  six- 
teen-year-old  students  (mostly  High  School).  The  testing  of 
thousands  of  average  adults  in  the  army  leads  us  to  believe 
that  the  Stanford  tests  for  age  fourteen  are  more  nearly  ade- 
quate measures  for  the  average  American  adult.  This  illus- 
trates the  difficulty  of  getting  a fair  sampling  of  children  at 
each  age,  particularly  in  the  higher  ages. 

The  further  we  progress  in  intelligence  testing  the  more 
clearly  do  these  difficulties  of  obtaining  a random  or  unselected 
group  of  cases  emerge.  The  wide  application  of  intelligence 
tests  to  all  types  of  people  and  in  all  types  of  communities  has 
revealed  individual  differences  far  greater  than  were  thought  to 
exist.  Different  sections  of  a city  differ  greatly  in  intelligence 
and  so  do  different  rural  communities.  We  find  differences 
in  the  average  intelligence  of  the  inhabitants  of  different  small 
towns  and  the  same  is  probably  true  of  cities,  and  of  states 
and  larger  sections  of  the  country.  The  existence  of  such  dif- 
ferences need  not  dismay  us  nor  make  us  give  up  as  hopeless 
the  standardization  of  intelligence  tests,  but  the  knowledge  that 
they  exist  should  at  least  keep  us  from  being  dogmatic  and 
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from  regarding  any  scale  as  being  a complete  and  final  measur- 
ing rod  of  intelligence. 

Having  obtained  results  from  as  fair  a sampling  as  possible, 
they  will  now  be  used  by  the  psychologist  in  different  ways 
according  to  the  type  of  scale  he  is  standardizing. 

Age  Scales,  r or  age  scales  of  the  Binet  type,  where  each 
test  is  either  passed  or  failed,  the  results  will  consist  of  the 
percentage  of  children  at  each  age  who  have  passed  a given 
test.  The  test  must  fulfill  the  criteria  we  have  laid  down  above 
and  is  said  to  be  standard  for  the  age  at  which  about  75  per 
cent  (roughly  sixty  to  eighty  per  cent)  pass.  The  assumption 
is  that  the  middle  50  per  cent  and  also  the  upper  25  per  cent 
will  pass  the  test,  making  in  all  about  75  per  cent.  Actually 
in  the  Stanford  Revision  we  find  these  percentages  running 
from  about  60  to  about  80. 

Point  Scales.— Here  our  results  will  consist  of  the  total  num- 
ber of  points  scored  by  each  child  and  the  norms  will  be  ex- 
pressed by  the  average  or  median  number  of  points  for  each 
age.  This  average  must  show  a steady  rise  from  age  to  age. 

Median  Mental  Age—  Here  the  results  will  consist  of  some 
kind  of  a score  or  time  value.  The  median  score  for  each  age 
is  determined  and  a test  has  discriminative  value  for  that 
range  of  ages  which  shows  a progressive  increase  in  score. 

Percentile  Ratings. — The  scores  of  all  the  cases  at  each  age 
are  arranged  in  order  of  merit  and  percentiles  calculated.  We 
may  calculate  as  many  different  percentiles  as  we  wish.  The 
more  percentiles  we  calculate,  the  larger  the  number  of  cases 
must  we  possess  in  order  to  have  a reliable  standardization. 
Because  of  the  fact  that  we  take  account  of  extreme  low  and 
high  values,  which  are  later  to  be  used  as  diagnostically  signifi- 
cant, the  percentile  method  requires  more  cases  for  an  ade- 
quate standardization  than  do  the  other  methods.  Each  per- 
centile should  show  a progressive  rise  in  score  as  we  go  from 
age  to  age. 

The  Construction  of  Intelligence  Tests. — The  construc- 
tion of  tests  has  become  a complicated  and  technical  matter. 
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1 here  is  no  one  way  in  which  a test  must  be  constructed.  There 
will  be  differences  according  to  whether  the  test  is  to  be  an 
individual  or  a group  test.  The  construction  of  an  individual 
test  of  the  Binet  or  Performance  type  is  a very  long  and 
tedious  task.  Group  tests  can  be  more  quickly  constructed. 
We  shall  give  a general  description  of  the  most  important 
steps  in  group  test  construction. 

(1)  Decision  as  to  General  Characteristics.  A decision  must 
be  made  as  to  the  kind  of  test  to  be  constructed,  whether  a 
long  test  for  individual  diagnosis  or  a briefer  test  for  survey 
purposes.  Furthermore,  the  range  of  ability  must  be  deter- 
mined upon ; whether  the  test  is  to  be  for  kindergarten  and 
first  grade,  or  for  the  upper  elementary  grades  or  for  the  high 
school,  and  so  on. 

(2)  Assembly  of  Items.  First  the  kinds  of  items  will  be 
chosen.  Some  tests  have  one  kind  of  item,  e.g.,  the  McCall 
Multi-Mental  Scale ; others  have  several  kinds,  such  as  Oppo- 
sites, Analogies,  Number  Completion  and  so  on.  More  kinds  of 
items  can  be  chosen  than  the  experimenter  may  wish  finally  to 
retain.  A new  type  of  item,  that  has  not  previously  been  used 
in  intelligence  tests,  may  be  included. 

Having  determined  the  kinds  of  items,  the  items  themselves 
are  assembled.  About  twice  as  many  as  may  finally  be  used 
are  collected,  and  they  are  arranged  in  a guessed  order  of  diffi- 
culty. Or  the  order  of  difficulty  is  made  more  carefully  by 
expert  judgment.  The  combined  judgments  of  several  experts 
will  save  a great  deal  of  time  later  on. 

(3)  First  Try-Out.  These  long  preliminary  tests  are  given 
to  several  hundred  children,  the  number  being  dependent  upon 
the  range  of  ability  the  test  is  supposed  to  cover.  The  results 
from  this  try-out  may  be  used  to  settle  how  many  sub-tests 
will  be  used,  and  whether  any  new  type  of  sub-test  is  valid 
enough  to  be  included  in  the  final  test.  At  this  stage  items 
will  be  validated  by  some  kind  of  criterion  (Brigham,  28). 
The  items  will  also  be  arranged  in  order  of  difficulty  by  per- 
centages of  those  passing  or  by  standard  deviation  values. 
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Items  that  are  not  valid  or  items  of  equal  difficulty  not  re- 
quired will  now  be  discarded.  If  more  than  one  form  is 
planned,  it  is  at  this  stage  that  items  will  be  chosen  for  the 
different  forms,  items  of  equal  difficulty  as  far  as  possible 
being  put  into  the  various  forms,  so  as  to  make  the  total 
difficulty  of  each  sub-test  of  each  form  equal. 

(4)  Second  Try-Out.  All  the  forms  of  the  test  will  now 
be  given  to  another  sampling  of  pupils  covering  the  whole 
range  of  ability  for  which  the  test  is  planned.  Each  pupil 
will  be  given  all  the  forms,  but  the  forms  will  be  rotated,  some 
pupils  getting  Form  A and  then  Form  B,  and  an  equal  number 
Form  B and  then  Form  A;  and  similarly  with  other  forms, 
should  there  be  more  than  two  forms  of  the  test.  The  re- 
sults of  this  try-out  are  then  used  to  test  the  equality  of  the 
forms  and  to  make  such  changes  in  items  as  may  be  necessary 
to  insure  this  equality.  If  the  preliminary  work  has  been 
well  done,  there  should  not  be  many  changes.  If  this  is  not 
the  case,  however,  all  the  items  may  have  to  be  tabulated, 
difficulty  values  again  determined  and  new  forms  arranged. 
An  additional  try-out  would  then  be  necessary  to  check  up 
on  these  new  forms. 

During  the  second  try-out  it  is  generally  possible  to  deter- 
mine time  limits  for  such  tests  as  require  them,  and  also  to 
decide  finally  upon  the  instructions  for  giving  and  scoring  the 
test. 

(5)  Third  Try-Out.  The  test  should  now  be  printed  in  its 
final  form  and  given  to  a great  many  pupils.  The  results  from 
this  try-out  will  be  correlated  against  any  criteria  of  validity 
that  may  be  obtainable,  so  as  to  obtain  validity  coefficients  for 
the  final  test.  Many  pupils  will  be  given  two  or  more  forms  of 
the  test  in  order  to  calculate  reliability  coefficients.  These 
correlations  should  refer  to  the  whole  range  of  ability  which 
the  test  covers,  as  well  as  to  the  reliability  of  single  grade 
groups.  In  addition  the  probable  error  of  a test  score  should 
be  calculated  (Ruch  and  Stoddard,  27). 

The  results  of  this  final  try-out  will  also  be  used  for  the 
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establishment  of  norms.  Such  norms  will  probably  be  age 
norms,  showing  the  increase  in  score  by  age  for  the  calcula- 
tion of  M.A.s.  The  equivalent  M.A.  for  each  score  is  desirable 
here.  Percentile  norms  for  age  groups  may  also  be  calculated. 
A table  giving  raw  scores  and  T scores  is  also  desirable,  now 
that  the  T score  is  being  frequently  used  (McCall,  23). 
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CHAPTER  VI 


THE  SCALES 

This  chapter  will  give  a brief  account  of  the  various  scales 
used  for  individual  testing,  with  comments  upon  each.  It  is 
impossible  to  give  all  the  necessary  directions  for  the  use  of 
each  scale.  Those  who  desire  to  use  any  scale  in  actual  test- 
ing must  go  to  the  original  source  and  follow  explicitly  the 
directions  of  the  author.  No  attempt  will  be  made  to  describe 
the  innumerable  intelligence  tests  that  have  not  been  combined 
in  some  way  or  other  into  a scale.  By  a scale  we  mean  a group 
of  tests  used  in  some  special  manner  for  the  purpose  of  obtain- 
ing an  intelligence  rating,  generally  a mental  age.  By  means 
of  a single  test  we  do  not  attempt  to  arrive  at  a mental  age, 
although  many  single  tests  are  of  great  help  and  form  useful 
additions  to  the  ordinary  equipment  of  the  psychologist.  For 
a description  of  such  tests,  the  reader  must  be  referred  to 
Whipple  (14-15)  and  to  Bronner  et  al  (27).  The  purpose 
here,  however,  is  to  describe  what  we  have  designated  “scales” 
in  contradistinction  to  tests. 

I.  THE  BINET  SCALE 

(a)  The  1905  Scale. — The  first  appearance  of  the  tests, 
familiar  to  us  now  as  the  Binet  tests,  was  in  the  series  of  tests 
published  in  1905,  which  we  have  called  the  1905  Scale. 
Strictly  speaking,  it  is  not  a scale  in  the  later  sense  of  that 
term.  The  tests  are  not  grouped  into  age  groups,  but  they  are 
arranged  in  order  of  increasing  difficulty.  Below  is  printed  a 
short  description  of  the  tests : 

135 


136 


THE  SCALES 


i*  ^e  Regard.  Ability  to  follow  with  the  eyes  a moving  ob- 
ject. A lighted  match  is  slowly  moved  before  the  eyes  to 
see  if  the  child  can  follow  the  movement. 

2.  Prehension  Provoked  by  a Tactile  Stimulus.  A piece  of  wood 

is  brought  into  contact  with  the  palm  or  back  of  the  hand 
to  see  if  the  child  will  seize  it  without  letting  it  fall  and 
carry  it  to  his  mouth. 

3.  Prehension  provoked  by  a Visual  Stimulus.  Cube  of  wood 

shown  merely. 

4.  Recognition  of  Food.  Present  a piece  of  chocolate  and  a 

piece  of  wood. 

5.  Quest  of  Food  Complicated  by  a Slight  Mechanical  Diffi- 

culty. Candy  wrapped  up  in  paper. 

6.  Execution  of  Simple  Commands  and  Imitation  of  Simple 

Gestures. 

7.  Verbal  Knowledge  of  Objects.  Parts  of  the  body  and  fa- 

miliar objects. 

8.  Verbal  Knowledge  of  Pictures.  Ask  where  the  things  are 

on  the  picture. 

9.  Naming  of  Designated  Objects.  Common  Objects  on  a pic- 

ture must  be  named  by  the  child. 

10.  Comparison  of  Two  Lines.  The  child  must  tell  which  is  the 

longer. 

11.  Repetition  of  Three  Digits. 

12.  Comparison  of  Two  Weights.  Compare  3 and  12  grams. 

I3-  Suggestibility.  Asking  for  objects  that  are  not  present;  for 

things  on  the  picture  by  a nonsense  word;  comparison  of 
lines,  three  unequal  and  last  three  equal. 

14.  Definition  of  Objects. 

15.  Repetition  of  Sentences. 

16.  Comparison  of  Two  Objects.  The  difference  between  a fly 

and  a butterfly,  etc. 

17.  Memory  for  Things  in  a Picture.  Thirteen  common  objects 

shown  in  a picture  for  thirty  seconds,  after  which  child 
repeats  as  many  as  he  can. 

18.  Drawing  a Design  from  Memory.  Two  designs  are  shown 

for  10  seconds,  after  which  the  child  tries  to  draw  them. 

19.  Repetition  of  Digits. 
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20.  Resemblance  of  Known  Objects.  In  what  way  are  a poppy 

and  blood  alike?  etc. 

21.  Comparison  of  Lengths  of  Lines. 

22.  Comparison  of  Weights. 

23.  Memory  for  Weights.  After  the  blocks  have  been  correctly 

placed  in  order  of  weight  in  Test  22,  one  is  taken  away 
and  the  subject  must  find  out  where  the  gap  is. 

24.  Rhymes.  Find  rhymes  to  a given  word. 

25.  Completion  of  Sentences.  Find  the  right  word  to  complete 

a sentence. 

26.  Makes  up  a Sentence  including  Three  Given  Words. 

27.  Comprehension  of  Questions.  There  are  25  questions  from 

very  easy  to  very  hard. 

28.  Reversal  of  the  Hands  of  a Clock.  To  be  done  from  memory. 

29.  Paper  Cutting.  Paper  folded  twice  and  triangular  piece  cut 

out.  Subject  must  draw  result  when  paper  is  opened  out. 

30.  Definitions  of  Abstract  Terms. 

Although  Binet  did  not  divide  these  tests  into  age  groups, 
he  gave  general  indications  as  to  how  far  normal  children  of 
certain  ages  should  go  in  the  tests,  e.g.,  age  three  up  to  about 
Test  9 ; age  five  up  to  about  Test  14.  Beyond  this  he  sug- 
gests the  range  in  different  types  of  tests  for  various  ages.  In 
like  manner  he  suggests  only  roughly  the  diagnosis  of  various 
degrees  of  feeblemindedness  by  means  of  these  tests. 

(b)  The  1908  Scale. — Here  the  improvement  over  the  previ- 
ous scale  lies  in  the  fact  that  the  tests  are  now  grouped  into 
years.  It  is  the  first  age-scale. 


Age  III 

1.  Pointing  to  Nose,  Eyes  and  Mouth. 

2.  Repetition  of  Short  Sentences. 

3.  Repetition  of  Two  Digits. 

4*  Enumeration  of  Objects  in  Pictures.  The  pictures  are  the 
Peddler  and  Boy;  The  Old  Man  and  Woman  on  a Bench; 
The  Man  Standing  on  a Couch  Looking  Out  of  a Window'. 
5.  Knows  his  Last  Name. 
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Age  IV 

1.  Knows  Sex. 

2.  Names  Familiar  Objects. 

3-  Repetition  of  Three  Digits. 

4.  Knows  Longer  of  Two  Lines. 

Age  V 

1.  Compares  Two  Boxes  of  Different  Weight. 

2.  Copies  Square. 

3.  Game  of  Patience.  Rectangular  card  cut  diagonally  to  be  re- 

constructed according  to  a similar  uncut  card  placed  before 
the  child. 

4.  Counts  Four  Coins. 

5.  Repeats  a Sentence  of  Ten  Syllables. 

Age  VI 

1.  Knows  Right  and  Left. 

2.  Repetition  of  a Sentence  of  Sixteen  Syllables. 

3.  Esthetic  Comparison.  Choose  the  prettier  of  three  pairs  of 

faces. 

4.  Definition  of  Familiar  Objects. 

5*  Executes  Three  Commissions. 

6.  Knows  Age. 

7.  Distinction  between  Morning  and  Afternoon. 


Age  VII 

1.  Unfinished  Pictures.  Tells  what  is  missing. 

2.  Number  of  Fingers.  Knows  number  on  each  hand  and  on 

both  hands  without  counting. 

3.  Copy  of  a Written  Model. 

4.  Copies  a Diamond. 

5.  Repetition  of  Five  Digits. 

6.  Description  of  Pictures. 

7.  Counts  13  Coins. 

8.  Knows  Names  of  Four  Common  Coins. 
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j Age  VIII 

1.  Reads  a Passage  and  Remembers  Two  Items. 

2.  Counts  Nine  Coins. 

3.  Names  Four  Colors.  The  four  primary  colors. 

4.  Counts  Backwards  from  20  to  o. 

5.  Writes  from  Dictation. 

6.  Comparison  of  Two  Objects.  Differences. 

Age  IX 

1.  Knows  Date.  Day  of  week,  day  of  month,  month  and  year. 

2.  Repeats  Days  of  Week. 

3.  Makes  Change. 

4.  Definitions  Superior  to  Use. 

5.  Reads  a Passage  and  Remembers  Six  Items. 

6.  Arranges  Five  Boxes  in  Order  of  Weight. 

Age  X 

1.  Repeats  the  Months  of  the  Year. 

2.  Knows  the  Names  of  Nine  Pieces  of  Money. 

3.  Uses  Three  Words  in  One  Sentence. 

4.  Comprehension  of  Common-Sense  Questions  (Easy). 

5.  Comprehension  of  Common-Sense  Questions  (Difficult). 

This  last  test  Binet  calls  a transitional  test  between  ages  ten 
and  eleven. 

Age  XI 

1.  Criticizes  Absurd  Statements. 

2.  Uses  Three  Words  in  One  Sentence. 

3.  Names  Sixty  Words  in  Three  Minutes. 

4.  Defines  Abstract  Words. 

5.  Disarranged  Words  Arranged  into  a Sentence. 

Age  XII 

1.  Repetition  of  Seven  Digits. 

2.  Finds  Three  Rhymes  for  a Given  Word. 
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3.  Repetition  of  a Sentence  of  26  Syllables. 

4.  Explains  Problem  Questions. 

5.  Interprets  Pictures. 

Age  XIII 

1.  Paper  Cutting.  Described  in  1905  Scale,  Test  29. 

2.  Reversed  Triangle.  Rearranges  two  triangles  in  imagination 

and  draws  results. 

3.  Differences  between  Pairs  of  Abstract  Terms. 

The  1908  Scale  divides  the  tests  into  age  groups  and  this 
is  the  most  significant  advance  over  the  1905  Scale.  In  ad- 
dition the  number  of  tests  has  now  increased  from  thirty  to 
fifty-nine  for  ages  three  to  thirteen.  These  do  not  include  the 
first  six  tests  of  the  1905  Scale  suitable  for  infants.  In  addition 
a few  of  the  others  have  been  dropped,  e.g.,  Tests  9,  17,  20,  21, 
23,  28.  The  method  of  giving  several  of  the  tests  has  been 
radically  changed,  and  a great  many  new  tests  have  been  intro- 
duced. These  changes  and  additions  represent  the  result  of 
the  practical  application  of  the  1905  Scale  to  many  children. 
It  is  interesting  to  note  the  introduction  of  several  tests  de- 
pending more  directly  upon  school  knowledge,  although  Binet 
was  evidently  aware  of  the  undesirability  of  that  type  of  test. 
The  following  footnote  of  his  is  interesting:  “These  tests  are 
not  the  first  ones  of  which  we  had  thought ; if  we  keep  them, 
it  is  after  long  trial ; they  appear  to  us  all  good  and  practical. 
But  we  are  far  from  claiming  that  they  are  the  best.  Those 
who  will  take  up  this  work  after  us  will  find  better;  they  will 
certainly  succeed  in  eliminating  more  strictly  than  we  have 
been  able  to  do,  the  tests  that  are  influenced  by  education.” 
(Binet  and  Simon,  16,  Kite  translation). 

The  1908  Scale  is  also  important,  because  in  reference  to  it, 
Binet  explained  the  method  of  calculating  mental  age  for  the 
first  time.  Briefly,  a child  who  passes  all  or  all  but  one  of 
the  tests  of  any  age  group  is  credited  with  that  mental  age 
to  begin  with  (now  commonly  called  the  basal  age).  To  this 
age  is  added  as  many  years  or  fractions  of  years  as  he  is  en- 
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titled  to  for  tests  passed  above  his  basal  age,  five  or  six  addi- 
tional tests  being  counted  roughly  as  a year.  This  method  of 
calculation  is  suggested  by  Binet  and  is  used  only  in  an  ap- 
proximate manner,  without  any  of  the  niceties  of  present-day 
calculation.  As  a matter  of  fact  he  designates  his  cases  as 
being  so  many  years  advanced  or  retarded  and  his  smallest 
unit  is  a half  year. 

It  was  this  1908  Scale  that  was  first  introduced  into  this 
country  and  all  the  early  work  was  done  on  this  scale  or  on 
modifications  of  it.  We  shall,  however,  neglect  these  American 
modifications  in  the  meantime  and  discuss  Binet’s  final  Re- 
vision of  1911,  because  all  the  useful  American  revisions  at 
present  have  taken  into  account  the  changes  made  by  Binet 
in  the  1911  Scale. 

(c)  The  1 91 1 Scale. — This  was  the  result  of  two  or  three 
years’  work  on  the  1908  Scale  and  the  slight  changes  made 
arose  from  the  criticisms  of  Binet  and  his  co-workers.  Binet 
tells  us  that  he  has  omitted  several  tests  which  depend  upon 
the  scholastic  ability  of  the  child,  such  as  reading  and  writing ; 
also  certain  tests  which  are  matters  of  knowledge  dependent 
upon  the  environment,  such  as  age,  days  of  the  week.  In 
addition  some  tests  were  found  too  hard  for  the  age  at  which 
they  were  placed  and  these  have  been  moved,  and  a few  new 
tests  have  been  introduced.  All  tests  for  Age  XI  have  been 
omitted  and  most  of  them  moved  to  Age  XII.  Age  XII  and 
Age  XIII  become  in  effect  Age  XV  and  Adult.  We  also  note 
that  there  are  now  five  tests  at  each  age,  except  at  Age  IV, 
where  there  are  only  four.  Ages  III,  IV  and  V remain  the  same 
as  in  the  1908  Scale.  For  detailed  description  of  tests,  see 
Binet,  A.,  and  Simon,  T.,  translations  by  Town  and  Kite 
respectively. 

Age  VI 

1.  Distinguishes  Morning  and  Afternoon. 

2.  Defines  Words  in  Terms  of  Use. 

3.  Copies  a Diamond. 
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4.  Counts  13  coins. 

5.  Esthetic  Comparison. 

Age  VII 

1.  Knows  Right  and  Left. 

2.  Description  of  Pictures. 

3.  Executes  Three  Commissions. 

4.  Gives  Value  of  3 Single  and  3 Double  Sous. 

5.  Names  Four  Colors. 

Age  VIII 

1.  Comparison  of  Two  Objects.  Differences. 

2.  Counts  Backwards  from  20  to  0. 

3.  Unfinished  Pictures. 

4.  Knows  Date. 

5.  Repetition  of  Five  Digits. 

Age  IX 

1.  Makes  Change. 

2.  Definitions  Superior  to  Use. 

3.  Knows  Value  of  9 Pieces  of  Money. 

4.  Repeats  the  Months  of  the  Year. 

5.  Comprehension  of  Easy  Common-Sense  Questions. 

Age  X 

1.  Arranges  Five  Boxes  in  Order  of  Weight. 

2.  Copies  Two  Designs  from  Memory. 

3.  Criticizes  Absurd  Statements. 

4.  Comprehension  of  Difficult  Common-Sense  Questions. 

5.  Uses  Three  Words  in  Two  Sentences. 


Age  XII 

1.  Resists  Suggestion  (length  of  lines). 

2.  Uses  Three  Words  in  One  Sentence. 

3.  Names  Sixty  Words  in  Three  Minutes. 

4.  Defines  Abstract  Words. 

5.  Disarranged  Words  Arranged  into  a Sentence. 


MODIFICATIONS  OF  THE  BINET 


143 


Age  XV 

1.  Repetition  of  Seven  Digits. 

2.  Finds  Three  Rhymes  for  a Given  Word. 

3.  Repetition  of  a Sentence  of  26  Syllables. 

4.  Interprets  Pictures. 

5.  Explains  Problem  Questions. 

Adult 

1.  Paper  Cutting. 

2.  Reversed  Triangle. 

3.  Three  Differences  between  a President  and  a King. 

4.  Differences  between  Pairs  of  Abstract  Terms. 

5.  Gives  Sense  of  a Passage  from  Hervieu. 

These  three  scales  show  the  progressive  development  of  the 
idea  of  measuring  intelligence  by  age  steps.  From  the  first 
series  of  tests  arranged  in  order  of  difficulty  we  proceed  to  the 
arrangement  of  tests  according  to  age  and  then  to  the  better 
standardization  of  each  test  according  to  age  and  to  a uniform 
number  of  tests  for  each  age.  The  tests  themselves  do  not 
change  materially  from  scale  to  scale.  The  conglomeration 
of  tests  has  justified  itself  from  the  beginning  as  a reliable 
instrument  for  measurement,  and  in  the  successive  revisions 
we  see  Binet  at  work  adjusting  more  nicely  his  measuring  rod. 
Had  Binet  lived  longer,  he  would  undoubtedly  have  continued 
adjusting  it  in  order  to  measure  still  more  accurately. 

II.  MODIFICATIONS  OF  THE  BINET 

As  soon  as  Binet’s  work  became  known  numerous  investi- 
gators started  to  try  out  his  method  and  naturally  enough  be- 
gan to  suggest  various  changes.  It  would  be  futile  and  un- 
profitable to  attempt  to  record  all  the  suggested  changes. 
Many  were  stupid  and  made  by  individuals,  who  had  merely 
read  Binet’s  articles  or,  still  worse,  meager  translations  or  ac- 
counts of  the  scale,  and,  without  experimenting  themselves, 
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felt  called  upon  to  pronounce  judgment  and  to  dictate  how 
things  should  be  done.  From  serious  workers  came  many  val- 
uable criticisms  which  were  all  more  or  less  taken  account  of 
by  the  chief  revisions  that  were  made  later.  We  shall  de- 
scribe here  a few  of  the  more  important  revisions  and  modi- 
fications of  the  Binet,  which  have  been  used  in  America. 

(a)  The  Goddard  Revision. — Goddard  (n)  was  the  first 
to  introduce  the  Binet  Scale  into  America  and  for  a long  time 
his  Revision,  first  published  in  1910,  was  the  one  most  com- 
monly used  and  the  best  standardized.  In  his  standardization 
on  American  children  he  found  many  tests  misplaced  in  the 
French  Scale  and,  therefore,  some  change  occurs  in  the  posi- 
tion of  some  of  the  tests.  He,  of  course,  made  all  the  necessary 
changes  in  order  to  adapt  the  tests  to  American  conditions. 
He  chose  different  pictures  from  those  used  by  Binet,  and 
introduced  a few  new  tests. 

The  importance  of  the  Goddard  Revision  is  due  to  the  fact 
that  it  was  the  first  well-standardized  scale  for  American  chil- 
dren, and  from  his  work  with  the  feebleminded  he  gave  us 
tentative  diagnostic  limits  on  his  scale.  These  limits  at  first 
were  that  two  years’  retardation  was  probably  indicative  of 
feeblemindedness.  Later  on  these  limits  were  revised  to  read 
two  years’  retardation  below  age  nine  and  three  years’  above 
that  age.  In  calculating  mental  age  the  method  of  Binet 
was  followed,  but  it  was  more  rigidly  carried  out  and  fractions 
of  a year  were  now  used.  The  method  employed  by  Goddard 
was  to  allow  a year  for  any  five  tests  passed  above  the  basal 
year  as  Binet  had  done,  and  in  addition  any  extra  tests  were 
indicated  by  an  exponent.  Thus  a child  having  passed  all  the 
8-year  tests  and  also  three  9-year  tests  would  be  given  a 
mental  age  of  83,  the  exponent  3 indicating  three-fifths  of  a 
year.  Little  use  was  made  of  the  XV  and  Adult  tests,  and  the 
standardization  at  these  ages  was  very  unsatisfactory. 

(b)  The  Kuhlmann  Revision. — Two  revisions  of  the  Binet 
Scale  have  been  published  by  Kuhlmann  (12  and  22).  The 
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first  one  adhered  closely  to  the  original  Binet  Scale,  while 
the  second  one,  published  ten  years  later,  introduced  a great 
number  of  new  tests.  The  general  nature  of  the  1922  Kuhl- 
niann  Revision  may  be  described  as  follows : elimination  of 
nineteen  of  the  original  tests  because  they  were  found  to  be 
unsatisfactory;  increase  of  the  number  of  tests  to  eight  in 
each  age-group  above  two  years ; extension  of  the  original 
scale  at  both  upper  and  lower  ends.  There  are  129  tests  in 
place  of  the  56  tests  of  the  original  scale. 

The  most  original  contribution  of  Kuhlmann  is  the  stand- 
ardization of  tests  for  children  below  the  age  of  three.  Some 
such  tests  were  proposed  by  Binet  in  the  1905  Scale,  but  they 
were  few  in  number  and  unstandardized.  We  give  below 
Kuhlmann’s  tests  for  children  below  the  age  of  three: 

Age  Three  Months 

1.  Carrying  hand  or  object  to  mouth. 

2.  Reactions  to  sudden  sound.  (Clap  hands,  etc.). 

3.  Binocular  co-ordination.  (Moving  candle.) 

4.  Turning  eyes  to  object  in  marginal  field  of  vision. 

5.  Winking  at  an  object  threatening  the  eyes. 

Age  Six  Months 

1.  Balancing  head.  Sits  upright. 

2.  Turning  the  head  towards  a source  of  sound. 

3.  Opposing  thumb  in  grasping. 

4.  Prolonged  holding  of  object  placed  in  hand. 

5.  Reaching  for  seen  objects. 

Age  I 

1.  Sitting  and  standing. 

2.  Speech  (Imitates  ba,  dada,  mama,  etc.). 

3.  Imitation  of  movements.  (Shakes  rattle,  rings  bell,  etc.) 

4.  Marking  with  pencil.  (Imitation.) 

5.  Recognition  of  objects.  (Shows  preference.) 
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Age  Eighteen  Months 

1.  Drinking  from  a glass.  (Several  swallows.) 

2.  deeding  with  spoon  or  fork. 

3.  Speech  (mama,  papa,  baby,  yes,  no,  cat,  man). 

4-  Spitting  out  solids. 

5.  Recognition  of  objects  in  pictures. 

Age  II 

1.  Pointing  out  objects  in  pictures. 

2.  Imitation  of  simple  movements.  (Raise  arms,  clap  hands.) 

3.  Obeying  simple  commands.  (Catch  ball,  throw  ball,  etc.) 

4.  Copying  a circle.  (Any  rough  circular  movement.) 

5.  Removal  of  wrapping  from  food  before  eating. 

The  mental  age  on  the  Kuhlmann  is  calculated  in  the  usual 
way.  In  all  ages  above  Age  II  there  are  eight  tests.  Each 
test  passed,  therefore,  counts  as  one  eighth  of  a year.  A useful 
table  for  converting  mental  age  as  expressed  in  years  and 
eighths  into  I.Qs.  is  given  by  the  author.  Kuhlmann's  general 
interpretation  of  the  significance  of  the  various  I.Qs.  is  as 
follows : 


Grade  Terms 

Idiots  

Range  in  I.Q. 

^ 

Imbeciles 

Morons  

Borderline  

Dull  

Average  

Bright  

Very  Bright 

Superior  

Very  Superior 

Precocious  

(c)  The  Point  Scale. — A Point  Scale  for  measuring  mental 
ability  appeared  first  by  Yerkes  (15),  Bridges  and  Hardwick. 
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A later  revision  was  published  by  Yerkes  (23)  and  Foster. 
This  later  revision  offers  three  scales : — the  pre-adolescent 
scale;  the  adolescent  and  adult  scale;  the  infant  scale.  Only 
the  first  of  these  has  been  satisfactorily  completed  and  we 
shall  confine  our  description  to  it.  Although  making  use  of  the 
original  Binet  tests,  the  Point  Scale  is  avowedly  different  in 
method. 

The  authors  of  the  Point  Scale  seem  to  have  objected  to  two 
things  in  the  original  Binet  system,  namely,  the  grouping  of 
tests  into  age-groups  and  the  system  of  scoring  a test  either 
right  or  wrong  without  allowing  any  partial  credit.  The  latter 
system  they  call  the  “all  or  none”  method  of  giving  credit,  and 
in  its  place  they  have  developed  a system  of  partial  credits 
according  to  the  number  of  items  in  a test  that  are  answered 
correctly.  The  result  of  these  two  changes  is  that  the  char- 
acteristic grouping  of  tests  of  the  Binet  Scale  into  different 
age  groups  now  disappears,  and  in  its  place  appears  a list  of 
tests,  all  of  which  are  to  be  given  to  each  child  examined,  and 
for  each  of  which  a certain  amount  of  credit  or  a certain  num- 
ber of  points  is  allotted.  The  total  number  of  points  achieved 
by  any  individual  gives  the  intelligence  rating  of  that  individ- 
ual. 

The  point  system,  i.e.,  the  system  of  giving  varying  amounts 
of  credit  according  to  the  quality  of  the  performance,  is  un- 
questionably very  useful  and  perhaps  fundamentally  the  ideal 
system  in  mental  testing.  It  forms  the  basis  of  almost  all  our 
group  methods  of  mental  testing.  Ideally,  however,  it  pre- 
supposes a test  in  which  the  poorest  can  score  just  a little  and 
the  very  best  not  quite  the  maximum.  Many  group  tests  fulfill 
this  condition  for  a certain  definite  range  of  ages.  The  ap- 
plication of  this  system  to  tests  of  the  Binet  type  results 
merely  in  a system  of  partial  credits,  for  very  few  of  the 
Binet  tests  cover  a wide  range  of  ages.  Tests  such  as  choosing 
the  prettier  of  two  pictures,  or  detecting  missing  parts  are 
obviously  suitable  for  young  children ; the  tests  of  dissected 
sentences  or  of  drawing  designs  from  memory  are  limited  to 
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oldei  children.  A point  system  of  rating  demands,  however, 
that  we  give  every  child  a trial  on  all  the  tests,  because  his 
score  represents  his  total  achievement  on  the  whole  scale. 
The  consequence  is  that  a point  scale,  using  tests  of  the  Binet 
type,  involves  much  useless  testing.  For  such  tests  the  original 
Binet  system  of  age-groups  is  unquestionably  the  best,  unless 
we  adopt  a modified  point  system  such  as  the  one  constructed 
by  Herring  to  be  described  later. 

The  Point  Scale  consists  of  twenty  tests,  beginning  with 
very  easy  tests,  such  as  ‘choosing  the  prettier  of  two  pictures,’’ 
and  continues  to  harder  tests,  such  as  definitions  and  analogies. 
All  of  the  tests,  except  the  analogies,  are  modifications  of  the 
original  Binet  tests.  After  each  test  has  been  given  the  credits 
obtained  by  the  subject  are  noted  in  a special  column  of  the 
test  blank.  At  the  end  of  the  examination  the  total  credits 
obtained  forms  the  basis  of  the  mental  rating.  The  maximum 
possible  is  ioo. 

By  means  of  a table,  the  equivalent  mental  age  for  any 
specific  score  can  be  ascertained.  These  mental  ages  range 

from  4 to  18.  Then  the  I.Q.  may  be  calculated  in  the  usual 
way. 

With  the  original  Point  Scale,  \erkes  recommended  the 
use  of  the  coefficient  of  Intellectual  Ability  (C.I.A.).  This  co- 
efficient is  arrived  at  by  dividing  the  score  obtained  by  the 
standard  score  for  the  chronological  age  of  the  subject  ex- 
amined. Thus,  a score  of  20  made  by  a five  year  old  would 
give  a C.I.A.  of  20/22  or  .91.  The  same  score  made  by  a six 
year  old  would  give  a C.I.A.  of  20/28  or  .72,  and  so  on.  ' These 
coefficients  and  the  mental  age  equivalents  of  any  score  are 
most  rapidly  and  accurately  obtained  from  a chart  such  as 
the  one  published  by  Pintner  and  Toops  (17). 

The  standardization  of  the  scale  is  good.  It  was  in  fact 
so  superior  to  the  standardization  of  most  scales  in  use  at  the 
time  of  the  appearance  of  the  Point  Scale,  that  from  that  time 
on,  until  the  appearance  of  the  Stanford  Revision,  the  Point 
Scale  was  used  by  many  psychologists.  The  superior  stand- 
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ardization  of  the  Stanford  Revision  and  its  wider  range  of 
applicability  has  resulted  in  little  use  of  the  Point  Scale  at 
the  present  time.  We  must  not  forget,  however,  that  the  Point 
Scale  has  proved  of  decided  value,  and  that  it  stimulated 
thought  and  experimentation  on  the  method  of  scale  con- 
struction. 

(d)  The  Stanford  Revision. — The  Stanford  Revision  of  the 
Binet  Scale  by  Terman  and  his  co-workers  is,  as  its  name 
indicates,  an  extension,  elaboration  and  thorough  revision  of 
the  original  Binet  Scale.  A guide  for  the  use  of  the  Scale 
appeared  in  1916  (Terman,  16),  and  an  account  of  its  con- 
struction appeared  in  1917  (Terman,  17),  but  historically  we 
note  its  beginning  in  1910  when  Terman  (12)  and  Childs  began 
their  critical  evaluation  and  tentative  revision  of  the  Binet 
1908  Scale.  From  1910  onwards  till  the  year  of  publication 
mentioned  above,  Terman  and  his  co-workers  were  at  work 
upon  the  scale  and  ultimately  produced  the  Stanford  Revision. 
No  other  scale  has  had  such  a thorough  and  extensive  founda- 
tion. 

The  Binet  tests  of  both  the  1908  and  1911  scales  form  the 
foundation  of  the  work  and  the  Binet  methods  of  age-grouping 
and  calculation  of  mental  age  have  been  retained.  The  origi- 
nal Binet  Tests  have,  however,  been  made  much  clearer  and 
many  ambiguities  in  procedure  eliminated.  Many  new  tests 
have  been  introduced,  “counting  both  regular  and  alternative 
tests,  the  revision  contains  90  tests,  as  contrasted  with  54  in 
the  Binet  1911  Series”  (Terman,  17).  The  placing  of  tests 
at  the  proper  age  has  been  more  carefully  worked  out  than 
in  the  original  Binet  or  in  any  of  the  other  revisions.  The 
device  of  having  six  tests  in  each  age  group  has  made  the 
calculation  of  mental  age  at  once  simpler  and  also  more 
accurate.  Furthermore,  a very  definite  attempt  was  made  to 
standardize  the  scale  as  a whole  so  that  the  average  child  at 
each  age  would  test  exactly  at  age.  This  lack  of  adjustment 
of  the  scale  as  a whole  was  very  noticeable  in  the  original 
Binet  and  in  the  Goddard  Revision,  so  much  so  that  an  average 
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three  year  old  tested  more  than  three  mentally  and  an  average 
eleven  year  old  less  than  eleven. 

The  data  used  in  the  Stanford  Revision  include  2,060  ex- 
aminations. All  tests  before  being  admitted  into  the  scale  were 
carefully  scrutinized  as  to  their  validity.  Terman  (17)  says, 
“there  are  three  criteria  which  a test  must  satisfy  before  it  can 
be  accepted  as  a valid  measure  of  intelligence.” 

1.  Age  Increase.  A test  must  show  an  increase  in  the  percent- 

age of  children  that  pass  it  from  year  to  year. 

2.  Coherency.  A test  must  be  coherent  with  the  scale  as  a 

whole;  it  must  be  measured  up  against  the  entire  scale. 
This  is  shown  by  the  percentages  of  dull,  normal  and 
bright  children,  as  diagnosed  by  the  whole  scale,  that  pass 
each  particular  test.  It  is  a question  of  the  extent  of  the 
correlation  between  each  test  and  the  whole  scale. 

3.  World  Success.  A test,  or  rather  a scale  of  tests,  must  show 

a certain  amount  of  agreement  with  the  rating  of  an  indi- 
vidual’s intelligence,  such  as  is  reflected  by  his  success  in 
the  world,  by  his  success  in  school,  by  judgments  of  his 
intelligence  by  teachers  and  friends. 

These  are  three  criteria  mentioned  by  Terman,  and  we  have 
discussed  them  or  similar  ones  more  fully  in  a previous  chapter. 
They  are  worthy  of  mention  here,  however,  so  that  we  may 
fully  appreciate  the  conscious  application  of  principles  under- 
lying the  Stanford  Revision. 

A summary  of  the  tests  in  their  age  grouping  is  as  follows:  * 


Year  III 

1. *  Points  to  parts  of  body — nose,  eyes,  mouth,  hair. 

2. *  Names  familiar  objects — key,  penny,  knife,  watch,  pencil. 

3. *  Pictures — enumeration. 

4.  Gives  sex. 

5.  Gives  last  name. 

* Copyright  1916  by  L.  M.  Terman.  Used  by  permission  of  and  bv 
special  arrangement  with  Houghton  Mifflin  Company. 
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6.*  Repeats  6-7  syllables — (a)  \ have  a little  dog.  ( b ) The  dog 
runs  after  the  cat.  (c)  In  summer  the  sun  is  hot. 

Year  IV 

1. *  Compare  lines. 

2.  Discrimination  of  forms. 

3. *  Counts  four  pennies. 

4. *  Copies  square. 

5. *  Comprehension.  What  must  you  do  (a)  when  you  are 

sleepy;  ( b ) when  you  are  cold;  (r)  when  you  are  hungry. 

6.  Repeats  four  digits.  4-7-3-95  2-8-5~4 ; 7-2-6-1. 

Year  V 

1. *  Comparison  of  weights,  3 and  15  grms. 

2. *  Colors.  Red,  yellow,  blue,  green. 

3. *  Esthetic  comparison. 

4.  Definitions,  use  or  better.  Chair,  horse,  fork,  doll,  pencil, 

table. 

5.  Patience,  or  divided  triangle. 

6. *  Three  commissions.  Puts  key  on  chair,  brings  box,  shuts 

door. 

Year  VI 

1*  Right  and  left.  R.  hand;  L.  ear;  R.  eye. 

2. *  Mutilated  pictures. 

3. *  Counts  13  pennies. 

4. *  Comprehension.  What’s  the  thing  to  do: 

(a)  If  it  is  raining  when  you  start  to  school? 

( b ) If  you  find  that  your  house  is  on  fire? 

( c ) If  you  are  going  some  place  and  miss  your  car? 

5.  Coins.  Nickel,  Penny,  Quarter,  Dime. 

6.  Repeats  16-18  syllables. 

(c)  We  are  having  a fine  time.  We  found  a little  mouse 
in  the  trap. 

( b ) Walter  had  a fine  time  on  his  vacation.  He  went 

fishing  every  day. 

(c)  We  will  go  out  for  a long  walk.  Please  give  me  my 

pretty  straw  hat. 
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Year  VII 

i*  Fingers.  Number  on  R.  hand;  L.  hand;  both. 

2*  Pictures,  description  or  better. 

3.  Repeats  5 digits.  3-1-7-5-9;  4-2-8-3-55  9-8-1-7-6. 

4-  Ties  bow  knot.  Model  shown.  Single  bow  half  credit. 

5. *  Gives  differences,  (a)  fly  and  butterfly,  ( b ) stone  and  egg, 

(c)  wood  and  glass. 

6. *  Copies  diamond. 

Year  VIII 

1.  Ball  and  field.  (Inferior  plan  or  better.) 

2. *  Counts  backward  20  to  zero. 

3*  Comprehension.  What’s  the  thing  for  you  to  do: 

(a)  When  you  have  broken  something  which  belongs  to 

someone  else? 

(b)  When  you  are  on  your  way  to  school  and  notice  that 

you  are  in  danger  of  being  tardy? 

(c)  If  a playmate  hits  you  without  meaning  to  do  it? 

4. *  Similarities,  (a)  Wood  and  coal;  ( b ) apple  and  peach; 

(c)  iron  and  silver;  ( d ) ship  and  automobile. 

5.  Definitions  superior  to  use.  (<7)  Balloon;  ( b ) Tiger;  (c) 

Football;  ( d ) Soldier. 

6. *  Vocabulary,  20  words. 

Year  IX 

1 •*  Date:  week,  month,  day  of  month,  year. 

2. *  Weights. 

3.  Makes  change.  10-4;  15-12;  25-4. 

4- *  Repeats  4 digits  backwards.  6-5-2-85  4-9-3*7;  S-6-2-9. 

5- '1'  Three  words  in  a sentence,  (a)  Boy,  river,  ball;  ( b ) work, 

money,  men;  (c)  desert,  rivers,  lakes. 

6.  Rhymes.  Three  rhymes  for  each  word,  (a)  day;  ( b ) mill; 
(c)  spring. 

Year  X 

1.*  Vocabulary,  30  words. 

2*  Absurdities. 

3.  Designs. 

4.  Reading  and  report. 
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New  York.  | September  5th.  | A fire  | last  night  | burned 
| three  houses  | near  the  center  | of  the  city.  | It  took  some 
time  | to  put  it  out.  | The  loss  | was  fifty  thousand  dol- 
lars, | and  seventeen  families  | lost  their  homes.  | In  sav- 
ing | a girl  | who  was  asleep  | in  bed,  | a fireman  | was 
burned  | on  the  hands. 

5. *  Comprehension. 

(a)  What  ought  you  to  say  when  someone  asks  your 

opinion  about  a person  you  don’t  know  very  well? 

( b ) What  ought  you  to  do  before  undertaking  (beginning) 

something  very  important? 

(0  Why  should  we  judge  a person  more  by  his  actions 
than  by  his  words? 

6. *  Sixty  words  in  three  minutes. 

Year  XII 

1. *  Vocabulary,  40  words. 

2.  Abstract  words,  (a)  Pity,  ( b ) Revenge,  ( c ) Charity,  ( d ) 

Envy,  ( e ) Justice. 

3.  Ball  and  field  (superior  plan). 

4. *  Dissected  sentences. 

(a)  for  the  started  an  we  country  early  at  hour. 

( b ) to  asked  paper  my  teacher  correct  I my. 

( c ) a defends  dog  good  his  bravely  master. 

5. *  Fables. 

6. *  Repeats  5 digits  backwards.  3-1-8-7-9;  6-9~4-8-2 ; 5-2-9-6-1. 

7. *  Pictures,  interpretation. 

8. *  Gives  similarities  (a)  snake,  cow,  sparrow.  ( b ) book,  teacher, 

newspaper,  (c)  wool,  cotton,  leather.  ( d ) knife-blade, 
penny,  piece  of  wire,  (e)  rose,  potato,  tree. 

Year  XIV 

1. *  Vocabulary,  50  words. 

2.  Induction  test.  (Gets  rule  by  6th  folding.) 

3. *  President  and  king.  Difference  between. 

4. *  Problems  of  fact. 
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5. *  Arithmetical  reasoning. 

6.  Clock.  Reverse  hands;  (a)  6:  22,  ( b ) 8:  10,  (c)  2:  46. 


Year  XVI 

1. *  Vocabulary,  65  words. 

2. *  Fables. 

3-  Difference  between  abstract  words,  (a)  laziness  and  idleness, 

(b)  evolution  and  revolution,  (c)  poverty  and  misery, 
(d)  character  and  reputation. 

4-  I roblem  of  the  enclosed  boxes.  One  large  box  containing 

(a)  2 smaller,  1 inside  of  each;  ( b ) 2 smaller,  2 inside  of 
each;  (c)  3 smaller,  3 inside  of  each;  (d)  4 smaller.  4 
inside  of  each. 

5- *  Repeats  6 digits  backwards.  4-7- 1-9-5-2 ; 5-8-3-2-9-41 

7-5-2-6-3-8. 

6.  Code,  writes  “come  quickly.” 


Year  XV 111 


Vocabulary,  75  words. 

Paper  cutting  test.  Draws  folds  and  locates  holes. 

Repeats  8 digits  forwards.  7-2-S-3-4-8-9-6;  4-9-8-5-3-7-6-2  ■ 

8'3-7-9-5-4-8-2. 

Repeats  thought  of  passage  heard. 

Repeats  7 digits  backwards.  4-1-6-2-5-9-3  • 3-8-2-6-4-7-c • 

9-4-5-2-8-3-7.  ' ' 

Ingenuity  test. 

( a ) A mother  sent  her  boy  to  the  river  to  get  seven  pints 
of  water.  She  gave  him  a 3-pint  vessel  and  a 5-pint 
vessel.  Show  me  how  the  boy  can  measure  out 
exactly  7 pints  without  guessing  at  the  amount. 
Begin  by  filling  the  5-pint  vessel. 

Same,  except  5 and  7 given  to  get  8.  (Begin  with  5.) 
Same,  except  4 and  9 given  to  get  7.  (Begin  with  4.) 


(b) 

(0 


The  fables  used  in  Ages  XII  and  XVI  are  entitled  (aI 
Hercules  and  the  Wagoner;  (b)  the  Milkmaid  and  her  Plans: 
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(c)  I he  box  and  the  Crow;  ( d ) The  Farmer  and  the  Stork; 
(e)  The  Miller,  his  Son,  and  the  Donkey.  A score  of  two  is 
given  for  a generalized  interpretation,  and  a score  of  one  for 
an  interpretation  that  does  not  go  beyond  the  characters  in 
the  fable. 

The  words  used  in  the  Vocabulary  Test  consist  of  two  series 
of  fifty  words  each.  The  idea  of  the  test  is  to  find  out  whether 
the  child  knows  the  words  and  not  whether  the  child  can  define 
them  accurately.  A word  is  considered  correct  if  the  subject 
shows  he  knows  any  meaning  of  the  word,  however  poorly  he 
may  define  it.  The  arrangement  of  the  words  in  the  list  is 
from  very  easy  to  very  hard. 

It  will  be  noticed  at  once  from  this  summary  of  the  Stanford 
Revision  how  greatly  the  scope  of  the  original  Binet  Scale 
has  been  extended  and  how  the  whole  scheme  has  been  made 
more  consistent  and  uniform. 

The  Short  Scale. — Because  the  use  of  the  complete  scale 
takes  a fairly  long  time,  and  because  many  occasions  arise 
when  it  is  necessary  to  get  an  estimate  of  a child’s  intelligence 
as  quickly  as  possible,  Terman  has  indicated  a certain  number 
of  tests  at  each  age  which  may  be  used  as  a short  scale.  The 
correlation  between  the  short  and  the  long  scales  is  high.  In 
spite  of  this,  however,  the  long  scale  will  give  the  most  accurate 
measure  of  the  individual’s  mentality  and  should  always  be 
used  when  possible.  The  tests  to  be  used  in  giving  the  short 
scale  are  indicated  by  an  asterisk  after  the  test  number. 

The  Mental  Age. — It  will  be  noted  that  there  are  six  tests 
at  each  age  from  III  to  X inclusive,  and,  therefore,  the  value 
of  each  test  at  these  ages  is  two  months.  After  age  X the 
difference  between  intelligence  from  one  age  to  the  next  be- 
comes gradually  less  and  less,  and  it  becomes  harder  to  find 
appropriate  tests.  Terman  has,  therefore,  skipped  one  year  in 
each  case  and  standardized  tests  for  ages  XII,  XIV,  XVI  and 
XVIII.  Furthermore,  the  number  of  tests  at  age  XII  is  eight. 
Since  the  tests  for  age  XII  cover  the  ages  from  X to  XII, 
each  test  is  equivalent  to  3 months  (3  X 8 = 24  mos.).  For 
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the  other  ages,  Berman  gives  the  following  equivalents  in 
months:  age  XIV  — 4 months  each;  age  XVI  — 5 months 
each ; age  XVIII  — 6 months  each.  It  will  be  noted  that  by 
counting  the  actual  number  of  months  if  all  tests  are  passed, 
the  total  is  19  years,  6 months.  This  is  the  highest  mental 
age  that  can  be  obtained  on  the  Stanford  Revision.  If  the 
Short  Scale  is  used  the  tests  are  of  course  given  higher  values, 
e.g.,  each  test  in  ages  III  to  X counts  3 months,  and  so  forth. 

The  method  of  calculating  mental  age  is  the  same  as  sug- 
gested by  Binet,  namely  the  addition  to  the  basal  age  of  all 
tests  passed  above  the  basal  age.  The  advantage  of  having 
6 tests  at  each  age,  each  equivalent  to  two  months,  is  at  once 
apparent  in  contrast  to  the  old  Binet  Scale  with  its  five  tests 
necessitating  the  calculation  of  tenths  of  a year.  The  mental 
age  on  the  Stanford  is  easily  obtained  by  adding  to  the  basal 
age  the  number  of  months’  credit  obtained  by  passing  tests  at 
higher  ages.  The  result  is,  therefore,  always  stated  in  years 
and  months.  It  is  customary  to  use  a dash  between  the  years 
and  months,  e.g.,  10-6,  meaning  thereby  10  years,  6 months, 
and  one  must  not  read  this  as  ten  years  and  six  tenths. 

Age  XVI  is  called  by  Terman,  Average  Adult  Intelligence, 
because  it  seemed  to  coincide  with  the  ability  of  average  adults 
as  far  as  he  could  estimate  at  that  time.  From  the  results  of 
the  mental  testing  in  the  U.  S.  Army  during  1917-1919,  it 
would  seem  that  average  intelligence  is  more  nearly  somewhere 
between  a mental  age  of  13  and  14  on  the  Stanford  Scale.  At 
the  present  time,  therefore,  it  is  well  to  regard  Age  XIV  as 
average  adult,  Age  XVI  as  Superior  Adult,  and  Age  XVIII  as 
Very  Superior  Adult. 

The  Intelligence  Quotient.— The  I.Q.  is  the  mental  age 
divided  by  the  chronological.  Both  ages,  chronological  and 
mental,  should  be  stated  in  terms  of  years  and  months  in  order 
to  get  as  accurate  an  I.Q.  as  possible.  If,  as  is  usual  the  ages 
are  written  with  a dash  between  years  and  months,  the  ex- 
aminer must  be  careful  to  note  that  this  is  not  a decimal 
point,  and,  therefore,  the  two  values  cannot  be  divided  until 
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they  have  both  been  converted  into  months.  For  example, 
Chron.  Age  = io  - 8 ; M.A.  = 8-4. 


IQ-  = 


M.A.  8-4  100  months 


C.A.  10-8  128  months 


X 100  = 78 


This  rule  for  the  calculation  of  the  I.Q.  holds  good  for  all 
ages  up  to  the  Adult.  All  adults,  regardless  of  age,  will  of 
course  be  considered  as  of  that  chronological  age  decided  upon 
as  equivalent  to  average  adult  intelligence.  Terman  gives  as 
his  rule  the  use  of  age  16  as  the  divisor  for  all  adults,  i.e.,  for 
all  subjects  who  are  16  or  over.  In  view  of  what  has  been  said 
above  as  to  the  average  age  of  adult  intelligence,  the  present 
writer  uses  and  recommends  for  use  age  14  as  the  divisor  for 
the  calculation  of  the  I.Q.  for  all  adults,  i.e.,  for  all  subjects 
who  are  14  or  over.  The  use  of  14  rather  than  16  agrees  well 
with  more  recent  considerations  as  to  the  upper  mental  age  of 
feebleminded  adults.  It  is,  of  course,  incorrect  to  assume  any 
limit  of  mental  age  above  which  no  person  is  to  be  considered 
feebleminded,  for  we  must  remember  that  feeblemindedness 
is  a social  as  well  as  a psychological  concept.  If,  however,  we 
consider  the  psychological  criterion  of  feeblemindedness  apart 
from  any  other  criteria,  we  are  rapidly  coming  to  the  opinion 
that  no  adult  of  mental  age  10  and  above  is  to  be  considered 
feebleminded.  This  being  so,  and  regarding  an  I.Q.  of  70  as  the 
upper  limit  of  feeblemindedness,  we  note  that  age  14  is  the 
most  suitable  age  to  use  in  the  calculation  of  the  I.Q.  of  all 
individuals  age  14  and  above,  because  this  makes  a mental  age 
of  about  9-10  the  upper  limit  of  feeblemindedness.  An  adult 
testing  M.A.  10,  will  have  an  I.Q.  (using  age  14)  of  71,  but  if 
we  use  16,  the  I.Q.  will  be  63,  i.e.,  definitely  feebleminded. 
Again  using  16  as  our  divisor,  and  I.Q.  below  70  as  presum- 
ably feebleminded,  we  shall  consider  feebleminded  all  adults 
who  test  up  to  a mental  age  of  1 1 - 1 because  M.A.  1 1 - 1 di- 
vided by  age  16  gives  an  I.Q.  of  69.  If  we  use  as  our  divisor 
age  14,  all  adults  testing  between  M.A.  10  and  M.A.  ir  - 1 will 
have  I.Qs.  ranging  from  70  to  79  and,  therefore,  will  not  be 
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considered  feebleminded,  as  far  as  the  psychological  criterion 
is  concerned.  From  these  considerations  it  is  much  safer  at 
the  present  time  to  consider  14  as  the  average  mental  age  of 
adults  and  use  it  in  the  calculation  of  the  I.Q.  of  all  individuals 
who  are  chronologically  14  or  above. 

(e)  The  Herring  Revision. — The  latest  revision  of  the  Binet 
Scale  has  been  constructed  by  Herring  (22).  It  is  an  attempt 
on  the  part  of  the  author  to  construct  a scale  having  the  same 
meaning  and  significance  as  the  Stanford  Revision.  The  corre- 
lation between  the  two  scales  for  126  children  ranging  in  age 
from  8 to  13  is  .98.  Another  154  cases  aged  4 to  18  also  gave 
a correlation  of  .98.  To  all  intents  and  purposes  we  would 
seem  to  have  here  an  alternative  form  of  the  Stanford  Revision. 
As  the  Herring  Scale  is  made  up  of  similar  but  different  mate- 
rial, it  is  of  great  use  in  the  retesting  of  children.  It  will 
eliminate  such  practice  effect  as  always  results  from  giving 
the  same  scale  a second  time. 

The  Herring  Scale  is  a point  scale  in  as  much  as  each  test 
is  allotted  a number  of  points.  A score  in  the  examination  as 
a whole  is  the  sum  of  the  scores  obtained  for  the  separate  tests. 
In  order  to  obviate  the  necessity  for  giving  all  the  tests  to 
every  subject,  the  scale  is  divided  up  in  five  groups  of  tests, 
Groups  A to  E.  The  score  made  in  the  first  group  of  tests, 
Group  A,  determines  the  tests  which  are  to  be  given  in  the 
succeeding  groups.  This  circumvents  the  objection  raised 
against  the  Yerkes- Bridges  Point  Scale,  with  which  scale,  it 
was  necessary  to  give  all  of  the  tests  to  each  subject. 

Among  the  new  tests  found  in  the  Herring  Revision  and  not 
found  in  the  Stanford  Revision  are  the  following: — Number 
Series  Completion  ; Size  Comparisons ; Proverbs ; Following  Di- 
rections ; Generalization;  News  Route.  The  number  of  tests 
in  which  reading  is  required  is  much  greater  than  in  the 
Stanford.  The  illiterate  child  or  non-English-speaking  child 
would  seemingly  be  even  more  severely  handicapped  than  on 
the  Stanford. 

After  the  total  score  has  been  obtained  by  adding  the  scores 
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on  all  of  the  tests,  the  mental  age  is  determined  by  the  tables 
of  norms  furnished  by  the  author.  The  I.Q.  is  then  calculated 
in  the  usual  manner.  The  standardization  of  the  Herring  Scale 
is  not  the  same  as  the  Stanford  for  the  upper  part  of  the  dis- 
tribution. This  results  in  much  lower  I.Q.’s  on  the  Herring 
for  children  of  superior  intelligence.  For  children  with  EQ.’s 
on  the  Stanford  above  130  an  average  drop  of  17  points  in 
EQ.  has  been  noted  on  the  Herring  Revision  (Carroll  and 
Hollingworth,  30). 

III.  PERFORMANCE  SCALES 

The  Binet  Scale  and  its  modifications  consist  of  a miscel- 
laneous group  of  tests  given  by  means  of  an  oral  interview 
between  subject  and  examiner.  Very  few  of  the  tests  are  of 
the  performance  type,  where  the  subject  is  expected  to  do 
things  rather  than  to  talk  about  things.  This  limits  the  use  of 
the  Binet  type  of  scale  to  subjects  capable  of  understanding 
the  English  language  and  capable  of  responding  in  that  lan- 
guage. It  also  limits  these  scales  to  the  testing  of  verbal 
or  abstract  intelligence  rather  decidedly  and  gives  little  or 
no  opportunity  for  testing  concrete  or  mechanical  intelligence. 
Those  who  believe  that  intelligence  may  show  itself  in  reactions 
to  concrete  material,  as  well  as  in  verbal  reactions,  have  there- 
fore stressed  the  value  of  performance  tests.  We  shall  de- 
scribe some  of  the  more  commonly  used  performance  scales,  but 
we  shall  not  attempt  to  survey  all  the  single  performance  tests 
which  are  in  use,  but  which  have  not  been  combined  into  scales. 
For  such  single  performance  tests  the  best  source  is  Bronner 

(27). 

(a)  The  Pintner-Paterson  Performance  Scale. — As  its  name 
implies  this  scale  (Pintner,  17)  is  made  up  of  tests  calling  for  a 
motor  rather  than  a verbal  response.  The  subject  is  required 
to  do  something  rather  than  to  say  something.  All  of  the  tests 
can  be  presented  without  language  and  no  language  is  required 
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for  the  response.  Hence  the  scale  is  admirably  adapted  for 
the  testing  of  foreign  and  deaf  subjects  as  well  as  the  ordinary 
English-speaking  hearing  subject.  It  has  proved  a valuable 
supplement  to  scales  of  the  Binet  type. 

The  scale  consists  of  15  tests  as  follows: 

1.  Mare  and  loal  Board.  This  is  a picture  board  of  a mare 

and  foal  with  a number  of  cut-outs  which  the  subject  has 
to  put  in  the  correct  places.  It  is  very  simple  and  resem- 
bles a child’s  game  and  serves  as  a very  good  introduction 
for  children.  Time  and  number  of  errors  are  recorded. 

2.  Seguin  I orm  Board,  len  blocks  representing  common  geo- 

metrical forms  are  to  be  placed  in  their  appropriate  places. 
The  time  of  the  shortest  of  three  trials  is  recorded. 

3.  Five  Figure  Board.  Five  geometrical  figures  each  divided 

into  two  or  three  pieces  are  to  be  placed  in  their  appro- 
priate places,  "I  ime  and  number  of  errors  are  recorded. 

4.  Two  Figure  Board.  Nine  pieces  to  be  placed  in  two  spaces. 

Time  and  number  of  moves  are  recorded. 

5.  Casuist  Board.  A more  difficult  board,  consisting  of  four 

spaces  into  which  have  to  be  fitted  twelve  blocks.  Time 
and  number  of  errors  are  recorded. 

6.  Triangle  Test.  Four  triangular  pieces  to  be  fitted  into  the 

board.  Time  and  errors  are  recorded. 

7.  Diagonal  Test.  Five  variously  shaped  pieces  are  to  be  fitted 

into  a rectangular  frame.  Time  and  errors  are  recorded. 

8.  Healy  Puzzle  A.  Five  rectangular  pieces  are  to  be  fitted  into 

a rectangular  frame.  Time  and  moves  are  recorded. 

9.  Manikin  1 est.  Subject  has  to  put  together  legs,  arms,  head 

and  body  to  form  a man.  There  is  no  board  into  which 
the  pieces  fit.  Quality  of  performance  is  scored. 

10.  Feature  Profile  Test.  In  the  same  manner  as  in  the  previous 

test,  subject  has  to  put  together  pieces  to  form  a head. 
Time  is  recorded. 

11.  Ship  Test.  This  consists  of  the  picture  of  a ship  cut  into 

ten  pieces  of  the  same  size  and  shape  which  are  to  be  fitted 
together  properly  in  a rectangular  frame.  Quality  of  per- 
formance scored. 
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12.  Picture  Completion  Test.  Subject  is  required  to  select  the 

appropriate  block  out  of  many  possible  blocks  to  complete 
the  picture.  Quality  of  performance  scored. 

13.  Substitution  Test.  A sheet  of  paper  with  rows  of  geomet- 

rical figures  upon  which  the  subject  has  to  write  the  proper 
digit  following  the  key  at  the  top  of  the  page.  Time  and 
errors  compounded  into  a score. 

14.  Adaptation  Board.  This  is  a simple  test  for  measuring  the 

ability  of  the  subject  to  keep  his  attention  upon  a moving 
board.  Number  of  correct  moves  is  recorded. 

15.  Cube  Test.  Four  cubes  are  tapped  in  a certain  order  and 

the  subject  is  required  to  watch  and  then  imitate  the  move- 
ment. Number  of  combinations  correctly  imitated  is  re- 
corded. 

Various  methods  for  the  calculation  of  mental  age  by  means 
of  these  tests  have  been  suggested  by  the  authors.  They  show 
how  they  may  be  shaped  into  a year  scale  or  a point  scale. 
They  also  show  how  a mental  age  may  be  derived  from  tables 
of  median  performance  and  also  how  a percentile  rating  of  the 
child  may  be  obtained.  Those  who  have  made  practical  use 
of  the  scale  find  the  median  mental  age  method  of  computing 
mental  age  the  simplest  and  most  accurate.  The  various  times, 
enors,  moves,  scores,  etc.,  for  the  tests  are  each  converted 
into  a mental  age  by  means  of  the  table  of  norms,  and  the 
median  of  all  these  mental  ages  is  the  mental  age  of  the  child. 
By  this  method  an  approximate  mental  age  can  be  obtained 
from  any  number  of  tests. 

The  Short  Performance  Scale. — T en  of  the  above  tests 
have  been  chosen  by  Pintner  and  Spaid  for  a short  performance 
scale  and  they  are  to  be  recommended  for  general  testing  pur- 
poses. The  ten  tests  used  are  numbers  1,  2,  3,  4,  5,  9,  10,  n,  12, 
and  15  of  the  list  given  above  and  are  shown  in  Figure  14. 

Tests  9 and  10,  the  Manikin  and  Feature  Profile,  are  used 
as  one  test  because  the  norms  for  the  former  run  from  age 
4 to  8 and  for  the  latter  from  age  10  to  15.  The  tests  are  given 
and  scored  as  in  the  long  scale  and  the  median  mental  age  is 
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Fig.  i4— The  Pintner- Paterson  Short  Performance  Scale.  (Courtesy 
ot  L.  H.  Stoelting  Company,  Chicago.) 


THE  SHORT  PERFORMANCE  SCALE  163 

used  in  the  computation  of  mental  age.  A further  con- 
venience has  been  introduced  by  reducing  the  size  of  several 
of  the  form-boards  so  that  all  of  the  tests  of  the  Short  Scale 
can  be  conveniently  carried  in  a small  case.  This  makes  the 
Performance  Scale  suitable  for  the  psychologist  who  has  to 
take  his  materials  with  him  into  the  school  or  hospital. 

(b)  The  Army  Performance  Scale. — Like  the  Pintner- Pater- 
son Performance  Scale,  this  scale  (Memoirs,  21)  is  also  de- 
signed for  use  without  language.  It  was  used  in  the  testing 
of  foreign  and  illiterate  recruits  in  the  army.  There  are  ten 
tests,  the  first  three  of  which  are  taken  from  the  Pintner- 
Paterson  Scale.  The  tests  are:  (1)  Ship,  (2)  Manikin  and 
Feature  Profile,  (3)  Knox  Cube,  (4)  Cube  Construction,  (5) 
Form  Board  (Dearborn’s),  (6)  Copying  Designs,  (7)  Digit- 
Symbol,  (8)  Maze  (Porteus),  (9)  Picture  Arrangement  (Fraser 
and  Whipple),  (10)  Picture  Completion  (Healy)- 

The  tests  are  scored  by  assigning  so  many  points  to  various 
types  of  performance  and  these  scores  are  then  converted 
into  a weighted  score  for  each  test.  The  total  weighted  score 
represents  the  individual’s  performance  on  the  whole  scale. 
This  total  score  can  be  converted  into  the  letter  ratings  which 
were  used  in  the  army.  This  scale  has  not  been  standardized 
on  children,  but  equivalent  mental  ages  for  various  scores 
have  been  calculated.  A short  form  of  this  scale  consists  of 
tests  1,  2,  3,  4,  6,  7,  and  8. 

(c)  The  Dr  ever -Collins  Performance  Scale. — This  scale  has 
been  constructed  by  Drever  (28)  and  Collins  primarily  for 
the  testing  of  the  deaf,  but  it  has  been  used  with  hearing 
children  as  well.  It  consists  of  the  following  tests:  (1)  Block 
Design  Test  (Kohs),  (2)  Cube  Test  (Knox  and  Pintner),  (3) 
Domino  Test  (Drever  and  Collins),  (4)  Size  and  Weight  Test, 
(5)  Manikin  and  Profile  Test  (Pintner  and  Paterson),  (6) 
Form-boards  Test  ( Pintner ’s  Two  Figure  Board  and  Healy’s 
Puzzle  A),  (7)  Cube  Construction,  (8)  Picture  Completion 
Boards  (Drever  and  Collins,  and  Healy’s  Picture  No.  1). 

The  tests  are  scored  by  allotting  so  many  points  to  each  test. 
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1 he  maximum  score  is  148.  There  are  tentative  age  norms 
for  both  hearing  and  deaf  children. 

(d)  Other  Perjonnance  Scales. — Arthur  (28)  has  con- 
structed a performance  scale  made  up  of  eight  of  the  Pintner- 
Paterson  series  together  with  the  Kohs  Block  Design  and 
Porteus  Maze  Tests.  Points  are  allotted  for  all  degrees  of 
ability  on  each  test.  The  total  number  of  points  can  then  be 
converted  into  a mental  age. 

Kent  and  Shakow  (28)  have  combined  a series  of  form- 
boards  into  a kind  of  performance  scale,  and  Squires  (26)  has 
partially  worked  out  a series  of  fourteen  performance  tests  for 
higher  levels  of  ability  (about  high  school  and  college  abilitv). 

IV.  TESTS  FOR  PRE-SCHOOL  CHILDREN 

(a)  The  Merrill-P aimer  Scale— This  scale  (Stutsman,  31) 
consists  of  seventy-two  tests  arranged  in  groups  for  children 
from  18  to  53  months.  The  tests  are  in  groups  suitable  for 
each  six-month  interval.  The  names  of  some  of  the  tests  are: 


Test  2— Throwing  Ball  18  to  23  months 

lest  9 Repetition  of  \\  ords  18  to  23  months 

lest  15  Wallin  Peg  Board  A 24  to  29  months 

Test  27  Three  Cube  Pyramid  30  to  35  months 

i est  40  Little  Pink  lower 36  to  41  months 

I 53  Decroly  Matching  Game  42  to  47  months 

lest  64  Action  Agent  48  to  53  months 


For  the  most  part  the  tests  are  of  the  performance  type, 
but  the  directions  are  given  in  English,  so  that  it  is  not  a non- 
language scale.  In  addition  there  are  a few  verbal  tests. 

The  total  score  on  the  tests  can  be  interpreted  in  terms  of 
mental  age,  standard  deviation  or  percentile  rank. 

(b)  Gesell’s  Development  Schedules. — From  an  intensive 
study  of  many  infants  during  the  first  three  years  of  life, 
Gesell  (25,  29)  has  arranged  a series  of  items  for  various  levels. 
Some  of  these  items  are  intelligence  tests  in  the  usual  mean- 
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ing  of  that  word,  but  many  are  motor  or  language  reactions. 
The  use  of  these  schedules  by  expert  examiners  gives  a good 
measure  of  the  total  mental  and  physical  development  of  the 
child.  Accelerated  or  retarded  development  can  be  very  defi- 
nitely measured.  The  levels  represented  in  the  Gesell  schedules 
are  each  month  from  i to  io  inclusive;  then  month  12,  15,  18, 
21,  24  and  30.  The  reader  will  better  appreciate  what  these 
levels  are  by  the  following  samples  taken  from  Gesell  * (29) : 

Normative  Summary  for  One  Month  Level: 

Motor  Development:  (a)  Lifts  head  from  time  to  time 
when  held  to  the  shoulder;  (b)  Makes  crawling  movements 
when  laid  prone  on  flat  surface;  (c)  Lifts  head  intermittently, 
though  unsteadily,  when  in  this  prone  position  ; (d)  Turns  head 
laterally  when  in  prone  position. 

Language:  (a)  Gives  definite  heed  to  sound;  (b)  Has  differ- 
ential cries  for  discomfort,  pain,  and  hunger. 

Adaptive  Behavior:  (a)  Stares  at  a window  or  at  massive 
objects;  (b)  Gives  visual  heed  to  conspicuous  moving  objects; 
(c)  Gives  transient  visual  regard  to  the  red  ring;  (d)  Retains 
definite  hold  of  the  ring  when  it  is  placed  in  the  hand. 

Personal-Social  Behavior:  (a)  Makes  tactually  perceptible 
postural  adjustments  when  taken  up  by  the  examiner;  (b) 
Shows  selective  regard  for  the  face. 

Normative  Summary  for  Four  Months  Level: 

Motor  Development : (a)  Holds  head  steady  when  carried 
or  when  swayed ; (b)  Lifts  head  and  shoulders  in  dorsal  posi- 
tion as  an  effort  toward  sitting;  (c)  Sits  with  resistant  body 
posture  when  supported  by  pillows;  (d)  Elands  no  longer  pre- 
dominantly clenched,  but  frequently  open. 

I * Gesell  (29)  specifically  states  that,  although  the  items  have  been  ar- 
ranged in  age  groups,  they  are  not  to  be  simply  scored  plus  and  minus 
and  then  compounded  into  a mental  age.  The  use  of  these  normative 
summaries  presupposes  a large  amount  of  clinical  familiarity  with  infants 
of  every  age.  All  test  materials  referred  to  in  these  summaries  are  de- 
scribed by  Gesell  in  The  Mental  Growth  of  the  Pre-school  Child.  Quo- 
tations by  permission  of  the  Macmillan  Company,  publishers. 
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Language:  (a)  Laughs  aloud;  (b)  Responds  vocally  when 
socially  stimulated ; (c)  Vocalizes  in  self-initiated  sound  play. 

Adaptive  Behavior:  (a)  Closes  in  with  both  hands  on  dan- 
gling ring,  when  in  dorsal  position  ; (b)  Manipulates  table  edge 
when  held  in  lap;  (c)  Regards  one-inch  cube  on  table;  (d) 

I urns  head  in  pursuing  slowly  vanishing  object. 

Personal-Social  Behavior:  (a)  Inspects  own  hand  in  play; 
(b)  Mays  in  simple  manner  with  rattle;  (c)  Splashes  with 
hand  in  bath;  (d)  Makes  definite  anticipatory  adjustment  to 
being  lifted. 

Normative  Summary  for  Eight  Months  Level: 

Motor  Development : (a)  Sits  momentarily  without  support ; 
(b)  Raises  self  to  sitting  position;  (c)  Picks  up  pellet  with 
partial  finger  prehension. 

Language:  (a)  Gives  vocal  expression  to  recognition;  (b) 
Vocalizes  in  interjectional  manner. 

Adaptive  Behavior:  (a)  Definitely  looks  for  fallen  spoon; 

(b)  Utilizes  handle  in  lifting  inverted  cup;  (c)  Shows  manipu- 
latory interest  in  details  of  bell. 

Personal-Social  Behavior:  (a)  Shows  definite  responsiveness 
to  frolic  play;  (b)  Pats  or  smiles  at  mirror  image;  (c)  Re- 
stores bottle  to  mouth;  (d)  Shows  interest  in  throwing  and 
sound  production  play. 

Normative  Summary  for  Twelve  Months  Level: 

Motor  Development:  (a)  Walks  with  help;  (b)  Lowers  self 
from  standing  to  sitting  position;  (c)  Holds  crayon  adaptively 
to  make  stroke. 

Language:  (a)  Says  two  “words”;  (b)  Adjusts  to  simple 
verbal  commissions;  (c)  Tlaces  cube  in  or  over  cup  on  com- 
mand. 

Adaptive  Behavior:  (a)  Imitates  scribble  or  rotary  spoon 
rattle;  (b)  Adjusts  round  block  to  form-board  or  rod  to  hole; 

(c)  Uses  string  adaptively  to  pull  ring;  (d)  Secures  cube 
wrapped  in  paper. 
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Personal-Social  Behavior:  (a)  Holds  cup  to  drink  from; 
(b)  Inhibits  simple  acts  on  command;  (c)  Repeats  perform- 
ance laughed  at. 

Normative  Summary  for  Twenty-One  Months  Level: 

Motor  Development:  (a)  Walks  attended  on  the  street;  (b) 
Walks  backward;  (c)  Differentiates  between  stroking  and 
circular  scribble. 

Language:  (a)  Joins  two  words  in  speech;  (b)  Names  one 
picture;  (c)  Repeats  things  said. 

Adaptive  Behavior:  (a)  Places  square  in  form-board;  (b) 
Differentiates  between  tower  and  bridge;  (c)  Folds  paper  once 
on  demonstration. 

Personal-Social  Behavior:  (a)  Bowel  control  established; 
(b)  Asks  for  things  at  table  (or  for  toilet) ; (c)  Pulls  persons 
in  order  to  show  something  of  interest;  (d)  Tries  to  turn  door 
knob. 

Normative  Summary  for  Thirty  Months  Level: 

Motor  Development:  (a)  Goes  up  and  downstairs  alone; 

(b)  Piles  seven  or  eight  blocks  with  coordination;  (c)  Tries 
to  stand  on  one  foot;  (d)  Copies  vertical  or  horizontal  line. 

Language:  (a)  Points  to  seven  pictures;  (b)  Names  five 
pictures. 

Adaptive  Behavior:  (a)  Attempts  to  build  bridge  from 
model;  (b)  Adapts  to  form-board  with  corrected  initial  error; 

(c)  Places  one  completion  form;  (d)  Marks  twice  for  cross. 

Personal-Social  Behavior:  (a)  Gives  full  name;  (b)  Helps 

mother  to  put  away  things. 

(c)  The  Biihler  Tests  for  Infants. — Biihler  (30)  has  pub- 
lished in  English  tests  devised  by  herself,  Hetzer,  Wolf  and 
others.  These  tests  were  standardized  on  children  in  Vienna 
and  have  not  yet  been  re-standardized  for  children  in  this 
country.  The  scale  consists  of  a series  of  ten  tests  for  each 
month  from  two  months  to  eleven  months  for  the  first  year; 
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for  the  second  year  there  are  four  groups  of  tests  of  ten  each 
for  each  three  months  of  growth. 

A mere  statement  of  some  of  the  tests  will  give  the  reader 
some  idea  of  them: 


Month  II,  Test  i Response  to  adult’s  glance 

Month  III,  lest  4 Looking  for  the  source  of  a sound 

Month  IV,  Test  4 Grasping  a touched  object 

Month  VII,  Test  8 Taking  a toy  away  from  an  adult 

Month  X,  Test  7 Imitating  ringing  the  bell 

Second  Year,  Series  I,  Test  4.  .Observing  his  image  in  the  mirror 
Series  IV,  Test  2 Understanding  a command 


From  this  sampling,  it  can  readily  be  seen  that  the  tests 
cover  all  types  of  reactions.  They  are  somewhat  like  the 
Gesell  tests  in  that  they  try  to  cover  the  all-round  development 
of  the  infant  during  the  first  two  years  of  life. 

(d)  The  Minnesota  Pre-School  Tests. — This  is  a new  scale 
based  on  an  extended  study  of  the  test-items  available  for 
young  children  from  such  standard  scales  as  the  Kuhlmann 
and  Stanford  Revisions  of  the  Binet  and  others  less  well  known. 
A number  of  new  items  are  included.  Two  forms  of  equal 
difficulty  will  be  available.  Separate  norms  will  be  provided 
lor  the  verbal  and  non-verbal  items  which  are  found  in  about 
equal  proportion  in  each  form.  The  scale  is  at  present  in 
process  of  standardization  and  will  shortly  be  published. 


V.  MISCELLANEOUS  SCALES 

(a)  The  Porteus  Maze  Scale—  This  scale  differs  from  all  the 
others  so  far  described  inasmuch  as  it  is  composed  of  a single 
type  of  performance  for  all  ages,  whereas  all  other  scales  in- 
clude a heterogeneous  mixture  of  tests.  The  type  of  test  se- 
lected by  Porteus  (15)  is  the  maze,  and  he  has  constructed  a 
graded  series  of  mazes,  which  have  been  standardized  for  ages 
3,  4,  5,  6,  7,  8,  9,  10,  11,  12,  and  14.  There  is  one  maze  for 
each  of  these  ages.  Year  3 is  represented  by  a diamond,  the 


MISCELLANEOUS  SCALES 


169 


sides  of  which  are  constructed  of  two  parallel  lines  about 
inch  apart.  The  subject  is  required  to  trace  around  the  diamond 
between  the  parallel  lines.  The  next  is  a cross  constructed  on 
the  same  plan.  Harder  tests  follow  the  principle  of  the  maze 
proper,  where  there  are  many  blind  alleys  to  penalize  the  sub- 
ject for  lack  of  forethought.  All  the  tests  are  carried  out  by 
tracing  with  a pencil  on  a printed  maze.  The  subject  is  allowed 
a specific  number  of  trials  on  each  maze,  and  his  performance 
is  scored  either  plus  or  minus.  The  mental  age  is  computed 
from  the  highest  test  passed,  deducting  a year  for  each  lower 
test  failed,  and  a half  year  for  each  lower  test  passed  only 
on  the  second  trial.  The  scale,  therefore,  would  be  classed  as 
an  age  scale. 

The  scale  is  easy  to  give,  can  be  given  in  a relatively  short 
time,  and  it  is  decidedly  interesting  to  children.  It  is  also 
suitable  for  the  testing  of  non-English-speaking  and  deaf  chil- 
dren, as  no  language  responses  are  required.  The  chief  limita- 
tion, as  a general  intelligence  scale,  would  seem  to  be  the  fact 
that  it  is  only  testing  one  type  of  behavior.  It  is  restricted  in 
the  range  of  responses  that  it  calls  forth.  Nevertheless  it  is 
a very  valuable  supplementary  scale. 

The  author  makes  a particular  plea  for  the  scale  on  the 
ground  that  it  is  testing  “prudent  and  pre-considered  action’' — 
a type  of  response  which,  he  believes,  is  lacking  in  the  Binet 
scale.  A measurement  of  this  type  of  behavior  is  very  de- 
sirable, in  order  to  help  detect  the  “conative”  type  of  mental 
defective  who  possesses  an  average  amount  of  “intelligence” 
as  tested  by  the  Binet. 

(b)  The  Goodenough  Drawing  Scale. — This  also  is  a scale 
limited  to  one  type  of  behavior,  namely  the  drawing  of  a man. 
But  Goodenough  (26)  believes  that  it  gives  a fair  measure  of 
intelligence;  and  correlations  with  the  usual  validity  criteria 
are  fair.  The  children  are  merely  told  to  “make  a picture  of  a 
man.  Make  the  very  best  picture  that  you  can.”  No  re- 
marks of  any  kind  that  might  influence  the  nature  of  the  draw- 
ings are  allowed.  The  pictures  are  then  scored  by  noting  the 
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presence  of  certain  items,  e.g.,  legs  present,  legs  attached  to 
the  trunk,  nose  present,  fingers  present,  etc.  No  attention 
is  paid  to  the  artistic  quality  of  the  drawing,  and  the  author 
finds  that  test  scores  are  “relatively  unaffected  by  the  type  of 
art  instruction  given  in  the  primary  grades.”  Mental  ages 
from  3 to  13  can  be  computed  from  the  norms.  The  test  is 
recommended  for  foreign  and  deaf  children,  but  no  method  for 
giving  the  test  to  such  children  seems  to  have  been  standard- 
ized. 

(c)  The  Kohs  Block  Design  Scale. — Kohs  (23)  has  used  a 
set  of  sixteen  color  cubes  manufactured  by  the  Embossing 
Company  as  the  basis  for  a test.  A design  made  up  by  blocks 
of  different  colors  is  placed  before  the  subject  and  he  is  told 
to  reconstruct  this  design  by  means  of  the  other  blocks  at  his 
disposal,  within  a given  time  limit.  There  are  seventeen 
designs  in  the  series,  proceeding  from  very  easy  to  very  diffi- 
cult. Both  time  and  moves  are  recorded.  These  are  con- 
verted into  a score,  and  the  score  into  a mental  age. 

This  scale,  like  the  two  preceding  scales,  the  Porteus  Maze 
and  the  Goodenough  Drawing,  depends  upon  one  type  of  re- 
action for  the  determination  of  mental  age.  For  this  reason, 
such  scales  are  generally  used  as  supplementary  to  the  Binet 
type  of  scale.  They  are  rarely  used  as  the  sole  instrument 
for  the  determination  of  mental  level. 

(d)  The  De  Sanctis  Scale.— This  short  scale  appeared  in 
1906  in  the  Italian  literature,  and  in  1911  in  the  American  (De 
Sanctis,  n).  It  appeared,  therefore,  shortly  after  the  first 
Binet  Scale,  but  its  scope  is  much  more  limited.  The  intention 
of  the  author  was  to  use  it  for  the  classification  of  feebleminded 
children  into  the  three  grades  of  idiots,  imbeciles  and  morons, 
and  to  differentiate  these  three  groups  from  children  of  normal 
intelligence.  It  was  not  his  intention  to  try  to  measure  the 
various  degrees  of  intelligence  of  the  normal  child. 

That  these  tests  differentiate  between  the  feebleminded  and 
normal  child,  is  questioned  by  Martin  (16).  It  all  depends, 
of  course,  as  to  our  conception  of  the  upper  limits  of  feeble- 
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mindedness.  Martin  made  a thorough  study  and  tentative 
standardization  of  the  De  Sanctis  tests  and  found  that  “morons 
as  a group  are  successful  to  a high  degree  in  passing  all  the 
tests  (of  53  morons,  36  or  68  per  cent  passed  all).”  Martin’s 
most  important  conclusions  are  that  the  tests  as  arranged  by 
De  Sanctis  are  not  quite  in  order  of  difficulty,  that  normal  chil- 
dren do  better  than  defectives  of  the  same  mental  age,  that  the 
tests  as  a series  to  be  used  by  themselves  are  too  verbal,  but 
that  they  have  high  value  as  tests  of  mentality  and  should  be 
valuable  as  supplementary  to  the  Binet  or  other  scales. 

The  six  tests  as  arranged  by  De  Sanctis  may  be  briefly 
indicated  as  follows: 

1.  Give  me  a ball  (5  balls  of  different  colors). 

2.  Which  is  the  ball  you  just  gave  me?  (same  5 balls). 

3.  Do  you  see  this  block  of  wood?  (show  cube).  Pick  out  all 

the  blocks  like  this  from  the  pile  on  the  table  (5  cubes, 
3 pyramids,  2 parallelopipeds). 

4-  Do  you  see  this  block?  (cube).  Point  out  a figure  on  the 
form  chart  that  looks  like  it  (show  chart).  Point  out  all 
the  squares  on  the  chart  as  fast  as  possible  (note  time, 
mistakes  and  omissions— chart  has  10  rows— 14  in  row- 
squares,  triangles  and  rectangles). 

5.  (Spread  out  blocks  on  table.)  How  many?  Which  is  largest? 

Which  is  farthest  away? 

6.  Do  large  objects  weigh  more  or  less  than  small  objects?  W’hy 

does  a small  object  sometimes  weigh  more  than  a large  one? 
Do  distant  objects  appear  larger  or  smaller  or  are  they 
really  smaller? 

De  Sanctis’  rough  method  of  diagnosis,  the  accuracy  of  which 
Martin  questions,  is  as  follows : 

(a)  If  second  test  is  failed,  mental  deficiency  is  great. 

(b)  If  child  goes  up  to  fourth  test,  deficiency  is  medium. 

(c)  If  child  succeeds  in  fifth  test,  deficiency  is  slight. 

( d ) If  sixth  test  is  passed,  there  is  no  defect. 
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So  far  the  De  Sanctis  tests  have  been  little  used  in  this  coun- 
try. The  more  accurately  and  better  standardized  Binet  and 
Performance  Scales  have  rendered  them  somewhat  superfluous. 

(e)  A Disguised  Intelligence  Test. — Snedden  (27)  has  at- 
tempted the  construction  of  an  intelligence  test,  which  takes 
the  form  of  an  interview  with  a subject.  From  this  interview 
an  intelligence  rating  is  obtained.  The  attempt  is  to  make  an 
interview  into  a reliable  instrument  for  the  measurement  of 
intelligence.  The  Snedden  test  is  based  upon  word  knowledge, 
in  its  present  form  it  is  not  a general  interview  and  could  not 
be  used  in  the  usual  interview  situation.  As  used  by  Snedden 
with  high  school  children  the  test  possesses  high  reliability  and 
validity,  and  shows  the  future  possibilities  in  this  direction. 
There  is  a need  for  several  such  disguised  intelligence  tests  to 
be  used  for  the  measurement  of  adults  when  direct  overt  intelli- 
gence tests  could  not  be  employed.  These  would  be  valuable 
in  interviews  between  employer  and  applicant,  lawyer  and 
client,  physician  and  patient,  social  worker  and  subject,  and 
so  on. 

(f)  Other  Scales. — In  addition  to  the  five  scales  we  have 
described  in  this  section  there  are  several  to  be  found  in  the 
literature  of  mental  testing.  Most  of  these,  however,  are 
merely  slight  variations  of  the  Binet  or  of  other  scales  and 
the  rest  are  more  in  the  nature  of  tentative  suggestions. 

Into  this  category  would  fall  Woolley’s  (15)  Scale  for  Ado- 
lescents, Knox’s  (14)  Scale  for  Testing  Immigrants,  Mullan’s 
(17)  Scale  of  100  points,  also  for  testing  immigrants,  Cor- 
nell’s (17)  Graduated  Scale,  Squire’s  (12)  Graded  Mental 
Tests,  Haberman’s  (16)  Intelligence  Examination,  and  the 
like.  None  of  them  have  been  widely  used  nor  adequately 
standardized,  and  it  is,  therefore,  inadvisable  to  attempt  to 
describe  them  here. 


VI.  SPECIAL  SCALES 

This  section  will  include  a brief  mention  of  scales  devised 
for  special  types  of  individuals,  who  by  reason  of  special  defect 
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manifestly  cannot  be  tested  by  means  of  the  ordinary  scales 
or  in  accordance  with  the  usual  procedure. 

(a)  The  Blind. — The  Columbus  Point  Scale  for  the  Blind  by 
Haines  (16)  is  a revision  and  adaptation  of  the  Yerkes-Bridges 
Point  Scale.  All  tests  depending  on  vision  have  been  elimi- 
nated and  in  their  place  other  tests  have  been  substituted.  In 
addition  several  new  tests  have  been  added.  Tests  i,  2,  3,  7,  u, 
12  and  16  of  the  Yerkes-Bridges  Scale  have  been  dropped. 
The  following  have  been  added : 

Naming  objects  in  a basket  by  touch. 

Size — weight  illusion. 

Comparison  of  wooden  cylinders,  4 and  6 cm.  long. 

Adaptation  board. 

Cube  suggestion  test. 

Chooses  nicer  feeling,  (0)  serge  and  silk,  ( b ) velvet  and  serge, 

( c ) velvet  and  carpet. 

Orientation,  r.  and  1.;  N.  S.  E.  W. 

Finger  tapping — Knox-Pintner  lines. 

Memory  for  digits  (backwards). 

d he  total  maximum  points  is  one  hundred.  Tentative  norms 
for  blind  children  for  each  age  are  given.  Up  to  date  160 
blind  people  have  been  tested,  ranging  in  age  from  6 to  adult. 
On  the  basis  of  these  results  Haines  gives  median  scores  for 
each  age. 

The  Goddard  Revision  of  the  Binet-Simon  Scale  was  very 
early  adapted  for  use  with  the  blind  by  R.  B.  Irwin.  Much 
lesearch  work  was  done  with  this  material,  which  later  on  was 
merged  into  an  adaptation  of  the  Stanford  Revision  for  the 
blind  by  Hayes.  At  the  present  time  Hayes’  (30)  adaptation 
of  the  Stanford  Revision  is  the  best  intelligence  scale  for  the 
testing  of  blind  subjects.  The  scale  consists  of  six  tests  at 
each  year  from  Year  III  to  Year  X inclusive,  and  then  eight 
tests  at  Year  XII  and  six  tests  at  Years  XIV,  XVI  and  XVIII. 
For  tests  requiring  vision,  other  tests  have  been  substituted. 
The  M.A.  and  I.Q.  are  calculated  in  the  usual  way. 
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(b)  The  Deaf. — The  most  useful  scale  and  the  one  that  has 
been  most  widely  used  for  testing  the  mentality  of  deaf  chil- 
dren is  the  Pintner-Paterson  Performance  Scale,  which  has 
already  been  described.  No  special  norms  for  the  deaf  have 
been  published  because  the  authors  believe  that  the  best  com- 
parison of  the  results  of  a deaf  child’s  performance  is  with 
the  general  standard.  Because  the  tests  are  equally  suited  to 
the  deaf  as  to  the  hearing,  the  deaf  must  be  compared  with  the 
hearing  standards.  If,  however,  we  wish  to  make  a diagnosis, 
we  must  keep  in  mind  the  two  or  three  year  difference  in 
mental  ability  between  the  deaf  and  the  hearing,  and  make 
such  allowance  as  is  feasible. 

The  Drever-Collins  Performance  Scale  and  the  Porteus  Maze 
Scale,  both  described  above  in  this  chapter,  have  been  used  for 
the  measurement  of  the  intelligence  of  deaf  children.  The 
Drever-Collins  Scale,  like  the  Pintner-Paterson,  was  con- 
structed with  this  purpose  specifically  in  mind. 

In  the  choice  of  a suitable  scale  for  testing  the  mental 
ability  of  deaf  individuals,  we  must  remember  that  the  problem 
does  not  consist  merely  of  eliminating  tests  that  are  given 
orally,  or  of  simply  changing  auditory  stimuli  to  visual  stimuli. 
The  change  we  are  forced  to  make  is  much  more  radical  than 
this.  It  consists  of  eliminating  entirely  all  language  whether 
spoken  or  written.  Language  is  for  the  deaf  something  ex- 
traneous, something  artificial,  something  that  corresponds  to  a 
school  subject  in  the  case  of  the  hearing  child,  and  the  diffi- 
culty which  the  deaf  encounter  in  acquiring  language  makes  all 
language  tests  useless  for  the  measurement  of  their  intelligence. 
The  problem  of  the  measurement  of  the  deaf  is,  therefore, 
much  more  complex  than  is  the  case  with  the  blind,  since  all 
oral  language  tests  are  suitable  for  the  blind,  for  they  possess 
the  same  opportunities  as  the  hearing-seeing  child  for  the 
acquisition  of  language. 
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A few  words  are  appropriate  here  with  reference  to  intelli- 
gence scales  which  have  appeared  in  foreign  countries.  No 
claim,  however,  can  be  made  for  any  complete  survey  of  this 
field. 

In  England  early  translations  and  adaptations  of  the  Binet 
Scale  were  made  by  Johnston  (io),  Winch  (14-15)  and  prob- 
ably by  others.  The  best  adaptation  and  standardization  for 
British  use  seems,  however,  to  be  the  recent  revision  by  Burt 
(21).  This  version,  the  author  claims,  “adheres  more  closely  to 
the  original  procedure  of  the  French  authors  than  any  of  the 
published  revisions.”  All  the  tests,  however,  have  been  stand- 
ardized on  English  children.  They  are  arranged  in  order  of 
difficulty,  as  well  as  being  allocated  to  appropriate  age  groups. 
This  restilts  in  an  unequal  number  of  tests  at  each  age.  At 
Age  VI  there  are  12  tests  while  at  other  ages  there  are  only  two 
or  three.  The  mental  age  of  an  individual  is  determined  by 
the  total  number  of  tests  passed,  and  this  can  be  immediately 
read  off  from  a specially  devised  chart. 

Another  revision  in  the  English  language  has  been  prepared 
by  Phillips  (24)  for  Australia.  There  are  six  tests  at  each 
age  from  age  3 to  age  15. 

In  Germany  much  work  with  adaptations  of  the  Binet  has 
been  reported  by  Stern  (20),  Bobertag,  Chotzen  and  others. 
Stimulated  by  the  work  of  Binet,  Meumann  (13)  suggested  a 
rather  different  type  of  scale  having  for  each  age  tests  of 
development,  tests  of  intelligence  and  tests  of  environment. 
He  worked  out  a tentative  scale,  but  this  idea  does  not  seem 
to  have  been  followed  up.  Hetzer  and  Wolf  (28)  have  pub- 
lished a scale  for  infants,  and  Hederschee  (20)  a tentative 
scale  for  deaf  children.  Hylla  (27)  gives  a general  account 
of  testing  in  Germany. 

In  the  French-speaking  countries  the  Binet  Scale  has  been 
used  largely  in  the  original  version  of  Binet  and  Simon. 
Decroly  and  Buyse  (28)  give  a general  survey  of  all  kinds  of 
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intelligence  testing.  In  Russia,  Rossolimo  began  in  1909  to 
work  out  a series  of  tests  for  different  aspects  of  intelligence 
which,  being  scored  separately,  are  then  graphically  repre- 
sented on  a diagram  called  a “psychological  profile.”  Kovar- 
sky  (27)  gives  a good  account  of  this  method.  There  are  28 
series  of  tests,  each  series  scored  on  a ten  point  scale  and  the 
whole  series  takes  from  2^/2  to  5 hours  to  give.  Vermeylen 
(no  date)  has  modified  the  Rossolimo  method  by  materially 
reducing  the  number  of  tests,  but  keeping  the  graphic  profile. 

In  Italy  some  work  seems  to  have  been  done  with  adapta- 
tions of  the  Binet.  The  most  radical  revision  of  the  Binet  is 
that  suggested  by  Saffiotti  (16).  This  revision  is  called  the 
1 reves-Saffiotti  Revision.  They  abandon  the  concept  of  mental 
age,  because  the  mental  picture  of  a child  may  change  from  age 
to  age.  The  tests  are  standardized  for  each  age  and  at  each 
age  three  grades  of  intelligence  are  chosen,  e.g.,  deboli  (back- 
ward); medi  (average);  forti  (superior).  Tests  passed  by 
60  to  80  per  cent  at  any  one  age  are  diagnostic  of  the  backward 
grade ; those  passed  by  40  to  60  per  cent  are  diagnostic  of  the 
average  grade;  and  those  passed  by  20  to  40  per  cent  are  diag- 
nostic of  the  superior  grade.  Practically  all  of  the  tests  of  the 
Binet  Scale  are  in  this  manner  standardized  for  these  three 
levels  of  intelligence  for  four  ages,  namely,  6,  7,  8 and  ages  9-11 
inclusive.  Obviously  this  attempt  at  re-standardization  by 
these  Italian  psychologists  is  a reaction  against  the  comparison 
of  the  performance  of  a child  of  a given  age  with  the  per- 
formance of  children  of  different  ages.  This  is  probably  a valid 
objection  as  we  have  noted  in  the  previous  chapter,  but  the 
Treves-Saffiotti  Revision  seems  to  be  too  limited  in  scope  and 
in  the  number  of  grades  of  intelligence  to  present  a feasible 
way  out  of  the  supposed  difficulty. 

The  Binet  Scale  is  said  to  have  been  adapted  for  use  in 
China,  Japan,  Sweden,  Russia,  Turkey,  and  elsewhere.  The 
writer  is  not  familiar  with  these  adaptations  and  does  not 
know  whether  any  of  them  have  added  anything  new  to  our 
concept  or  procedure  of  intelligence  testing.  Nor  is  the  writer 
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aware  of  scales,  other  than  those  already  mentioned,  for  the 
individual  measurement  of  intelligence,  which  have  appeared 
in  foreign  countries. 

Conclusion. — We  have  attempted  in  this  chapter  to  give  a 
description  of  the  chief  scales  for  individual  examination. 
These  are  the  chief  tools  that  exist  at  present  for  the  use  of 
the  clinical  psychologist  for  the  determination  of  an  individ- 
ual’s mental  age.  All  of  the  scales  described  are  useful.  Some 
of  them  are  better  standardized  and  more  accurate  than  others. 
Any  of  them  will  add  to  our  knowledge  of  a particular  case. 
The  clinical  psychologist  should  be  master  of  all  his  tools, 
and  not  a slave  to  any  one.  His  skill  and  expertness  will  be 
manifested  by  his  ability  to  choose  the  right  tool  for  any 
particular  job,  as  well  as  by  the  manner  in  which  he  uses  it. 
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GROUP  TESTS 

Early  Attitude.— A group  mental  test  is  a test  which  can 
be  given  to  a number  of  subjects  at  the  same  time  by  a single 
examiner.  The  group  test  is  to  be  contrasted  with  the  individ- 
ual test,  which  can  only  be  applied  to  one  individual  at  a time. 
It  is  obvious  that,  if  one  examiner  can  handle  a number  of 
subjects  at  one  time,  there  is  a great  saving  of  time  and  labor. 
Nevertheless,  in  spite  of  the  obvious  economy  of  time  and 
effort,  it  is  interesting  to  note  that  the  group  test  was  slow  in 
arriving  and  in  establishing  itself  as  a legitimate  method  for 
the  measurement  of  mental  ability.  The  individual  scale  was 
well  established  long  before  the  advent  of  the  group  test. 

The  early  attitude  of  psychologists  towards  group  tests  was 
decidedly  hostile.  The  possible  sources  of  error  that  might 
creep  in  when  examining  a group  were  over-emphasized.  &It 
was  assumed  to  be  impossible  to  obtain  a valid  intelligence 
rating  by  group  methods  and,  therefore,  there  was  considerable 
delay  in  making  the  attempt. 

The  Beginnings.— Although  the  group  method  in  intelli- 
gence testing  was  late  in  making  its  appearance,  we  can  trace 
back  the  beginnings  of  the  use  of  groups  of  subjects  to  the 
laboratory  of  the  experimental  psychologist  and  to  the  investi- 
gations of  the  school  psychologist  and  educator.  There  was  no 
attempt  in  these  early  experiments  to  arrive  at  an  intelligence 
rating.  Groups  rather  than  individuals  were  used  in  order  to 
collect  many  data  in  a short  time.  The  investigation  of  mem- 
ory was  one  of  the  fields  in  which  the  group  method  was  ex- 
tensively used  and  for  which  it  was  well  adapted. 

As  tests  for  different  mental  processes  were  multiplied,  the 
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group  method  of  testing  became  popular.  The  use  of  this 
method  was  also  greatly  stimulated  by  the  investigations  of 
the  educational  psychologist  in  the  school  room,  and  also  by 
the  growing  interest  in  the  relationship  between  different  men- 
tal processes  studied  by  the  mathematical  formulae  for  correla- 
tion. The  large  number  of  tests  given  by  the  group  method 
can  readily  be  seen  from  a study  of  Whipple’s  book,  “A  Manual 
of  Mental  and  Physical  Tests.” 

The  transition  from  such  single  group  tests  to  a series  of 
group  tests,  the  results  of  which  should  be  combined  into  an 
intelligence  rating,  was  obvious  and  natural.  Thorndike  was 
among  the  first  to  see  the  advantages  of  this  method  and  he 
must  certainly  be  considered  the  leader  in  this  movement.  In 
the  field  of  business  psychology  Scott  devised  group  intelligence 
tests.  Pintner  (17)  used  eight  group  tests  and  combined  the 
results  for  each  child  into  a mental  age.  This  was  done  in 
order  to  get  a preliminary  intelligence  rating  for  the  purpose 
of  deciding  which  children  in  a particular  group  should  then 
be  more  accurately  tested  by  means  of  individual  tests.  The 
tests  used  included  several  single  group  tests  which  had  been 
used  effectively  as  single  tests  by  Pyle  (13)  and  which  had  been 
well  standardized  by  him.  Pyle  had  always  used  these  as 
separate  tests,  and  Pintner  made  the  next  logical  step  inasmuch 
as  he  combined  the  mental  ages  obtained  by  any  one  child  on 
all  the  tests  into  a median  mental  age  which  was  used  as  a 
measure  of  the  child’s  general  intelligence. 

The  Development  in  the  Army. — A great  impetus  was 
given  to  the  construction  and  use  of  group  tests  by  the  advent 
of  mental  testing  in  the  army  during  the  World  War  in  1917-18. 
We  have  noted  above  the  beginnings  of  the  group  intelligence 
test,  and  the  development  of  this  method  was  merely  a ques- 
tion of  time.  The  need  and  value  of  such  a method  were  recog- 
nized, but  it  would  in  all  probability  have  developed  slowly, 
because  it  would  have  depended  upon  the  initiative  of  individ- 
ual psychologists  working  more  or  less  in  isolation.  Their 
work  would  have  had  to  overcome  a natural  amount  of  inertia 
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and  prejudice  in  the  face  of  the  already  well-established 
methods  of  individual  testing,  and  they  would  not  have  been 
aided  by  an  overwhelming  need  for  the  group  method.  This 
overwhelming  need  presented  itself  in  the  army  situation, 
eie  the  problem  was  to  test  thousands  of  men  in  a short  time. 
°me  sort  of  a group  method  was  obviously  an  absolute  neces- 
sity. Again  the  army  situation  enlisted  the  interest  and 
services  of  hundreds  of  psychologists.  Here,  then,  instead  of 
individuals  working  alone,  we  find  a group  of  psychologists 

working  m cooperation  to  construct  group  tests  for  rating 
intelligence. 

Under  these  circumstances  it  was  only  natural  that  the  group 
method  should  within  a year  reach  a degree  of  development 
that  it  otherwise  would  have  taken  many  years  to  attain.  All 
t at  was  known  about  group  intelligence  tests  was  utilized  and 
further  development  was  rapidly  made.  The  nucleus  of  the 
tests  ultimately  constructed  was  the  work  of  Otis  and  Terman 
who  at  the  time  of  the  introduction  of  psychological  tests  into 
the  army  were  at  work  upon  a group  intelligence  test. 

So  successful  were  these  tests  in  the  army  that  they  overcame 
t e general  prejudice  against  the  group  test  method.  The 
work  showed  the  great  value  of  group  tests  and  suggested  in- 
numerable fields  in  which  they  could  be  of  use.  It  was  only 
natura1,  therefore,  that  after  this  a number  of  group  test's 
should  make  their  appearance.  It  will  be  impossible  here  to 
go  into  a detailed  description  of  all  of  these  tests.  We  shall 
indicate  how  group  and  individual  tests  differ,  give  a brief 
description  of  the  more  common  types  of  material  used  in 

group  tests  and  then  describe  in  a few  words  the  more  com- 
monly used  tests. 

The  Difference  Between  Individual  and  Group  Tests 

The  difference  between  a group  test  and  an  individual  test  lies 
not  only  in  the  number  of  individuals  measured  at  the  same 
time,  but  also  in  the  method  of  testing.  In  the  individual 
est  the  examiner  is  expected  to  put  the  subject  at  his  ease, 
to  obtain  his  undivided  attention  and  to  encourage  him  as  much 
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as  necessary.  Without  departing  from  the  standard  procedure 
of  the  test,  the  examiner  must  nevertheless  see  that  as  many 
incidental  factors  as  possible  are  favorable  to  the  subject.  If 
the  subject  refuses  to  cooperate,  gives  poor  cooperation,  or 
shows  nervousness,  fatigue  or  the  like,  the  examiner  stops  the 
test  and  re-tests  at  some  more  favorable  opportunity. 

With  the  group  test,  however,  such  individual  adjustment 
to  the  test  is  impossible.  Only  in  a general  way  can  the 
examiner  make  sure  of  the  favorable  adjustment  of  the  group 
as  a whole,  but  individuals  in  the  group  may  not  be  in  the  most 
favorable  condition  for  taking  the  test.  An  individual  child 
may  be  fatigued  or  frightened  or  antagonistic,  and  such  condi- 
tions may  affect  his  score  on  the  group  test.  The  group  test, 
therefore,  is  not  as  pure  a measure  of  intelligence  as  the  in- 
dividual test.  The  group  test  contains  in  its  score  not  only  a 
measure  of  the  intelligence  of  the  individual,  but  also  a measure 
of  his  willingness  to  cooperate  and  put  forth  his  best  effort. 
Just  because  of  this,  it  has  proved  so  useful  in  school,  because 
willingness  to  cooperate,  willingness  to  work  with  the  group, 
is  an  important  aspect  of  achievement  in  school  work.  There 
is  no  question  here  of  deciding  which  is  better,  the  group  or 
the  individual  test.  Each  is  good  for  its  particular  purpose. 

Common  Types  of  Material  in  Group  Tests. — Certain 
types  of  material  are  found  in  many  group  tests  and  a descrip- 
tion of  some  of  them  will  be  given,  because  it  is  impossible  to 
reproduce  all  the  group  tests  now  published  in  this  book.  It 
would  not  be  desirable  to  do  so,  even  if  it  were  possible. 

(a)  Opposites. — This  is  one  of  the  oldest  and  most  useful 
tests.  The  subject  is  called  upon  to  respond  by  writing  down 
or  indicating  the  opposite  of  a given  word,  or  by  deciding 
whether  two  words  denote  opposite  or  similar  ideas. 

Underline  the  word  in  parenthesis  which  is  the  opposite  of  the 
first  word: 

accept.  . . . (receive,  percept,  deny,  reject,  spend), 
constant ..  (always,  fickle,  stationary,  seldom,  movable). 
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« Undf.1!ne  “°PP°site,'’  if  the  two  words  mean  the  opposite,  and 
same  if  they  mean  the  same: 


urtlve  sly  same . . opposite 

any  none  same,  .opposite 

asunder  apart  same . . opposite 

deplete  exhaust  same,  .opposite 

superfluous  essential  same,  .opposite 


If  the  two  words  mean  the  same,  write  S on  the  dotted  line 
between  them,  if  they  are  different  write  D: 


hill  .. 
genuine 
useless 
brief  . , 


valley 

real 

useful 

short 


(b)  Analogies.— This  test  has  proved  one  of  the  most  valu- 
able The  analogy  between  two  words  is  given  and  the  sub- 
ject has  to  decide  as  to  a similar  analogy  with  reference  to 
another  pair. 


Underline  the  best  of  the  four  words  in  parenthesis: 
cellar  . . .attic:  bottom  . . . (well,  tub,  top,  house) 

.man arm:  tree (shrub,  limb,  flower,  bark) 

imitate,  .copy:  invent.  . . . (study,  Edison,  machine,  originate) 
physics,  .motion:  (?) . .blood.  . (temperature,  body,  physiology, 

tt  j i.  u geography) 

Underline  the  right  word: 

Coat  is  to  wear  as  bread  is  to 


eat starve . . water . . cook 

Cat  is  to  tiger  as  dog  is  to 

bark  . .wolf  . . .bite  . . .snap 
Cannon  is  to  rifle  as  big  is  to 

bullet. . gun.  . . .small . . army.  . . pistol 
Toil  is  to  soil  as  pay  is  to 

check . . gay ....  debt . . . money . . work 


(c)  Best  Reasons. — This  test  appears  in  many  forms.  It  is 
often  called  a test  of  common  sense,  or  comprehension.  The 
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subject  indicates  in  some  form  or  other  the  best  answer  to  a 
question. 

Check  the  best  reason: 

The  cause  of  echoes  is 

(a)  the  reflection  of  sound  waves. 

( b ) the  presence  of  electricity  in  the  air. 

(c)  the  presence  of  moisture  in  the  air. 

Gold  is  more  costly  than  lead,  because 

(c)  it  is  of  finer  appearance. 

( b ) it  is  more  scarce. 

(c)  it  is  used  more  for  jewelry. 

( d ) it  is  yellow. 

The  saying,  “A  carpenter  should  stick  to  his  bench,”  means 

(a)  carpenters  should  not  work  without  benches. 

( b ) carpenters  should  not  be  idle. 

(c)  one  should  work  at  the  thing  he  can  do  best. 

Why  are  criminals  locked  up? 

(a)  to  protect  society. 

( b ) to  get  even  with  them. 

(r)  to  make  them  work. 

(d)  Disarranged  Sentences.— This  seems  to  have  had  its 
origin  in  the  Binet  tests.  The  words  in  a sentence  are  dis- 
arranged and  the  subject  has  to  arrange  them  properly. 

Underline  “true”  or  “false”  according  to  the  meaning  of  the 
disarranged  sentence: 

will  live  bird  no  forever  true . . false 

always  sleeplessness  clear  causes  a conscience  true,  .false 

Cross  out  the  superfluous  word  in  the  disarranged  sentence: 

watch  summer  the  man  stole  is  jail  who  the  in 
bushes  trees  hay  roots  have  and  their  the  ground  in. 

(e)  Proverbs.— The  subject  has  to  match  proverbs  of  similar 
meaning,  or  decide  whether  they  are  the  same  or  different  in 
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meaning,  or  match  them  with  statements  which  explain  the 
meaning. 

Proverbs. 

1.  1 he  burnt  child  dreads  the  fire. 

2.  Rome  was  not  built  in  a day. 

3-  I here  is  no  smoke  without  fire. 

etc. 

Mark  the  statements  which  explain  these  proverbs: 

Time  is  required  to  produce  anything  of  value. 

Failure  follows  frequent  change  of  plan. 

Unhappy  experiences  teach  us  to  be  careful. 

Those  in  disgrace  always  want  to  disgrace  others. 

There  is  no  result  without  a cause. 

(f)  Number  Completion. — This  calls  for  discovering  the 
rule  or  method  in  the  arrangement  of  a series  of  numbers  and 
indicating  this  in  some  way. 

Write  down  the  two  numbers  that  should  come  next: 

3 4 6 9 13  18  

21  18  16  15  12  10 

Fill  in  the  missing  numbers: 

26  22  14  10 2 

72 37  2 

Cross  out  the  number  that  does  not  belong  in  the  series: 

2 4 8 10  16  32 
72  36  18  9 6 

(g)  Directions.  This  is  one  of  the  earliest  types  of  group 
test.  The  subject  is  asked  to  do  just  what  he  is  told : 

Cross  out  the  “g”  in  tiger. 

Put  a dot  below  this  line  — . 

If  Decoration  Day  comes  in  winter  write  the  word  J<No.” 

If  not,  write  the  word  “Yes.” 

Y\  rite  the  letter  which  follows  the  letter  which  comes  next 
after  C in  the  alphabet. 
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(h)  Sentence  Completion. — Words  omitted  in  a sentence  or 
passage  have  to  be  filled  in. 


Write  one  word  on  each  blank: 

The  boy  two  dollars  to  the  Red  Cross. 

Those  things  not  fear  sometimes 

harmful. 

Poverty  cannot  down  a man  is  intelligent  and 

hard. 


Underline  the  right  word  of  the  three  corresponding  to  the 
number  in  the  blank: 


Once  upon  a (i)  there  was  a young  (2) 


(3)  • 

He  went 

from  (4) 

(5)  • 

I. 

time 

place 

cat 

2. 

bird 

man 

woman 

3- 

rich 

strong 

poor 

4- 

place 

there 

snow 

5- 

him 

gold 

work 

who  was  very 
trying  to  find 


(i)  Information. — The  subject  is  required  to  show  his  gen- 
eral information.  Usually  the  items  are  spread  over  a wide 
field.  In  so  far  as  the  material  is  based  on  school  knowledge,  it 
is  an  attempt  to  get  at  the  intelligence  of  an  individual  by 
measuring  what  has  been  learned  and  retained.  This  may  at 
times  give  us  wrong  measures,  particularly  if  we  compare 
children  of  very  different  environments. 


Underline  the  correct  word: 

Euchre  is  played  with  dice,  rackets,  cards,  pins. 

The  Delco  System  is  used  in  plumbing,  filing,  ignition,  cata- 
loguing. 

Coral  is  found  in  trees,  reefs,  molluscs,  mines. 

John  Wesley  was  famous  in  literature,  science,  war,  religion. 

(j)  Arithmetical  Problems. — Reasoning  problems  in  arith- 
metic are  offered  for  solution.  This  test  is  frankly  educational 
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and  does  not  differ  from  an  achievement  test  in  arithmetical 
problems. 

(k)  Word  Knowledge.— This  is  tested  by  asking  for  the 
meanings  of  single  words  or  of  words  used  in  sentences. 


Underline  the  word  that  means  the  same  or  nearly  the  same: 

People  (i)  heavy,  (2)  story,  (3)  not  now,  (4)  men  and 
women,  (5)  open. 

(0  open,  (2)  fall,  (3)  good,  (4)  not  far,  (5)  new. 

(1)  bag,  (2)  list,  (3)  two,  (4)  yard,  (5)  party. 

(/)  deeck  (3)  mention.  (4)  opinion,  (5)  crime. 

(1)  searcher,  (2)  forger,  (3)  chaplain,  (4)  clerk,  (c) 
skeptic. 

(1)  song,  (2)  mountebank,  (3)  lunatic,  (4)  ribald,  (3) 
sycophant. 


kind 

pair 

action 

scrivener 


madrigal 


To  congregate  ’ means  about  the  same  as  (i)  to  dismiss;  (2)  to 
assemble;  (3)  to  contradict;  (4)  to  confirm;  (5)  to  applaud, 
repress  means  about  the  same  as  (1)  to  press  forward;  (2) 
o press  hard;  (3)  to  hurry;  (4)  to  require;  (5)  to  restrain. 


Draw  a line  under  the  right  answer: 

Are  mysterious  things  often  uncanny? 
Is  a curriculum  intended  for  horses?. 
Are  tentative  decisions  usually  final?. 


No 

No 

No 


(1)  Classification,  Generalization. — There  are  many  tests  re- 
quiring some  kind  of  generalization,  classification  or  logical 
selection.  This  may  be  tested  in  several  different  ways. 


In  each  row  draw  a line  under  each  of  the  two  words  that  tell 
what  the  thing  always  has: 


Table-books,  cloth,  dishes,  legs,  top. 

Scissors  cloth,  cutting,  edge,  metal,  paper. 

Idiocy— crime,  foolishness,  poverty,  stupidity,  tuberculosis. 


Which  one  of  the  five  things  below  is  most  like  these  three-  horse 
pigeon,  cricket. 

1 stall;  2 saddle;  3 eat;  4 goat;  5 chirp. 
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Draw  a line  under  the  two  words  which  tell  what  the  thing  always 
has: 

A circle  always  has:  altitude,  circumference,  latitude,  longitude, 
radius. 

Abhorrence  always  involves:  aversion,  dislike,  fear,  rage,  timid- 
ity. 

In  each  line  cross  out  the  word  that  does  not  belong  there: 
Frank,  James,  John,  Sarah,  William, 
mechanic,  doctor,  lawyer,  preacher,  teacher, 
give,  lend,  lose,  keep,  waste. 

Underline  the  extra  word: 

football,  chess,  hockey,  basketball,  golf, 
clarify,  explain,  argue,  illuminate,  elucidate. 

Draw  a line  through  one  word  that  does  not  belong  with  the 
others: 

robin,  geranium,  poppy,  elephant,  bluebird, 
pulp,  knife,  bark,  root,  leaves, 
lazy,  light,  idle,  heavy,  busy. 

(m)  Non-Verbal  Material.  Almost  all  of  the  verbal  types  of 
material  are  duplicated  in  some  form  or  other  in  non-verbal 
material.  Most  of  this  type  of  material  cannot  be  conveniently 
reproduced  here.  Substitution  or  code  tests  are  very  common. 
All  kinds  of  symbols  may  be  used.  The  picture  completion  test 
calls  for  the  addition  of  the  omitted  part.  The  picture  ab- 
surdity test  requires  the  subject  to  indicate  what  part  of  the  pic- 
ture is  absurd.  The  maze  test  requires  the  correct  marking  of 
the  shortest  passage.  There  are  many  tests  which  require  the 
subject  to  copy  geometrical  forms.  The  cube  test  requires  the 
subject  to  calculate  the  number  of  cubes  from  pictures  of  piles 
of  cubes.  The  series  completion  is  carried  out  by  symbols 
instead  of  numbers.  Picture  sequence  requires  the  subject  to 
number  a series  of  pictures  so  that  they  will  form  a logical 
sequence.  Similar  pictures  require  the  discrimination  between 
similarities  and  opposites.  Analogies  are  represented  by  pic- 
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tures,  the  subject  having  to  choose  from  several  pictures  that 
one  which  makes  the  best  fourth  picture.  ^Esthetic  judgment 
1 equires  the  marking  of  the  prettiest  of  three  or  more  pictures 
or  diagrams.  Marking  a thing  shown  or  a class  of  things 
among  many  other  pictures  is  also  used  as  a test.  Marking  a 
given  number  of  things  tests  ability  to  count.  The  dot  imita- 
tion test  requires  the  subject  to  draw  lines  from  one  dot  to  an- 
other in  accordance  with  the  movements  of  a pointer.  The  pic- 
ture arrangement  test  demands  the  rearrangement  of  the  parts 
of  a picture.  Io  become  familiar  with  all  this  varied  non- 
verbal material,  the  reader  must  study  the  various  tests  them- 
selves. No  verbal  description  is  adequate. 

DESCRIPTION  OF  GROUP  TESTS 

It  is  obviously  impossible  in  a book  of  this  kind  to  repro- 
duce all  the  tests.  A short  description  of  the  most  commonly 
used  and  readily  available  group  tests  will  be  given.  The  de- 
scription will  begin  with  those  useful  for  the  primarv  grades 
and  will  proceed  to  the  more  difficult  tests  suitable  for  High 
School  and  for  College. 

i.  Pintner -Cunningham  Primary  Mental  Test. This  is  a 

non-verbal  test  for  kindergarten,  first  and  second  grades.  The 
sub-tests  consist  of:  (i)  Common  observations;  (2)  ^Esthetic 
judgment;  (3)  Associated  objects;  (4)  Discrimination  of  size; 
(5)  Picture  parts,  (6)  Picture  completion;  (7)  Dot  drawing. 
No  knowledge  of  letters  and  numbers  is  required.  Age  and 
grade  norms  are  available.  Figure  15  shows  a page  of  sub- 
test 2,  and  figure  16  shows  a page  of  sub-test  6.  The  reliability 
of  the  test  for  a grade  group  taking  odd  and  even  items  is 
about  .9.  It  correlates  with  Binet  Tests  from  .6  to  .88  (Pint- 
ner, 27).  It  has  been  compared  with  many  other  primary  tests 
by  Sangren  (29)*  McGraw  and  Mangold  (29),  Dougherty  (28) 
Kuhlmann  (28),  Heckman  (24)  and  others. 

2.  Pintner  Non-Language  Primary  Test. — As  the  name  im- 
plies, this  test  requires  no  language  for  understanding  direc- 
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tions  or  working  the  test.  It  is,  therefore,  very  useful  for  test- 
ing children  on  their  entrance  to  school,  especially  with  groups 
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Fig.  16. — A Page  of  the  Pintner-Cunningham  Primary  Mental 
Test.  Find  the  missing  part.  (World  Book  Co.) 


made  up  of  different  racial  and  social  backgrounds.  It  is  much 
more  difficult  to  give  than  the  usual  test  with  verbal  directions, 
but  it  undoubtedly  reduces  the  errors  made  by  non-verbal  tests 
with  verbal  directions  when  given  to  children  having  different 
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amounts  of  language  comprehension.  Its  sub-tests  consist  of 
(i)  marking  objects  held  up  before  the  child;  (2)  completing 
unfinished  geometrical  forms;  (3)  completing  unfinished  faces; 
(4)  manikin  test  for  position  of  arms.  Figure  17  shows  a page 
from  sub-test  1,  and  figure  18  a page  from  sub-test  4.  The 
reliability  of  the  test,  taking  odd  and  even  items,  is  for  Grade  I 
.90  and  for  Grade  II  .86.  A correlation  of  .61  with  Stanford- 
Binet  for  80  kindergarten  children,  and  a correlation  of  .51 
with  the  Pintner-Cunningham  Test  for  154  cases  have  been 
reported. 

3.  Detroit  First  Grade  Intelligence  Test. — This  scale  con- 
sists of  15  short  tests  all  of  which  are  of  the  picture  type. 
These  tests  include  following  directions,  picture  completion, 
drawing  geometrical  figures,  counting,  picture-symbol,  dot  pat- 
terns, marking  absurd  pictures,  and  others.  The  tests  are  easy 
to  give  and  fairly  easy  to  score.  They  are  suitable  for  children 
entering  school,  and  norms  for  such  children  are  given.  The 
norms  are  based  on  over  ten  thousand  children  and  letter  rat- 
ings (A,  B,  C -j-,  C,  C — , D,  E)  are  used. 

4.  The  Pressey  Primer  Scale. — This  scale  consists  of  four 
tests,  requiring  in  all  four  the  same  type  of  response,  namely, 
the  crossing  out  of  some  superfluous  member.  In  this  respect 
the  principal  type  of  response  demanded  of  the  child  is  easily 
learned  and  the  special  directions  for  each  test  are  much  re- 
duced. This  is  undoubtedly  an  advantage  in  the  administra- 
tion of  the  test.  Whether  this  similarity  in  response  from  test 
to  test  limits  the  scope  of  the  examination  and,  thereby,  re- 
duces the  differentiating  power  of  the  test,  is  a very  natural 
question.  This  type  of  examination  may  favor  too  much  one 
type  of  ability  to  the  disadvantage  of  others  in  the  complex 
known  as  general  intelligence.  These  are,  however,  theoretical 
considerations  that  can  be  best  solved  by  empirical  investi- 
gation. 

The  first  test  requires  the  child  to  cross  out  the  extra  dot 
in  a series  of  dots;  the  second  test  the  crossing  out  of  the 
unlike  picture  in  a series  of  three  pictures;  the  third  test  the 


Fig.  i 7. — A page  of  the  Pintner  Non-language  Primary  Test.  Marking 
objects  held  up.  (T.  C.  Bureau  of  Publications.) 


Fig.  18. — A page  of  the  Pintner  Non-language  Primary  Test.  Marking 
in  the  position  of  arms  of  examiner.  (T.  C.  Bureau  of  Publications.) 
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crossing  out  of  the  extra  geometrical  form ; the  fourth  test  the 
crossing  out  of  the  wrong  element  in  a picture.  The  directions 
are  given  to  the  children  orally.  The  test  is  well  standardized 
and  excellent  norms  for  first  and  second  graders  are  available. 

5-  Dearborn  Intelligence  Scale— Series  /.—This  is  specially 
adapted  to  Grades  T to  III.  It  is  composed  of  two  examina- 
tions, A and  B.  The  material  is  non-verbal  in  content.  The 
sub-tests  are:  (1)  Directions;  (2)  Drawing;  (3)  Counting; 
(4)  General  Information;  (5)  Substitution;  (6)  Dominoes; 
(7)  Picture  Completion;  (8)  Picture  Recognition ; (9)  Esti- 
mation of  distances;  (10)  Number  form  puzzles.  Age  norms 
for  ages  5 to  12  are  available.  The  tests  are  very  interesting  to 

children,  but  some  of  the  items  are  very  difficult  to  score  ob- 
jectively. 

6.  Otis  Primary  Examination. — Consists  of  8 tests:  (1)  Fol- 
lowmg  directions;  (2)  Association;  (3)  Picture  Completion- 
(4)  Maze;  (5)  Picture  Sequence;  (6)  Similarities;  (7)  Syn- 
onym-antonym; (8)  Common  sense. 

7.  Kingsbury  Primary  Group  Scale.— This  scale  is  devised 
01  grades  i,  2,  3,  and  4.  It  consists  of  four  tests:  (1)  Rioht 

answers  to  little  stories;  (2)  Opposites  in  pictures;  (3)  Com- 
pletion senes;  (4)  Form  test  or  Block  Building.  All  the  tests 
are  picture  tests. 

The  tests  have  been  given  to  children  in  the  first  four  grades 
and  norms  for  these  children  are  available  (Kingsbury.  24) 

8.  Rhode  Island  Intelligence  Test.— This  test  by  Bird  (23) 
is  for  children  from  ages  3 to  6.  It  consists  of  six  sub-tests ; 
(1)  Marking  common  objects;  (2)  Omissions;  (3)  Familv  re- 
lations; (4)  Common  activities;  (5)  Social  groupings-  (6) 
Contrast,  similarity  and  number.  There  are  age  medians  for 
ages  3 to  6.  Poull  (27)  finds  this  test  suitable  for  feeble- 
minded children.  The  reliability  coefficient  for  330  children 
ages  3-6,  is  given  as  .92. 

9.  Detroit  Advanced  First  Grade  Intelligence  Test. This  is 

a non-verbal  test  with  seven  sub-tests,  as  follows:  (1)  Memorv 
test,  marking  pictures ; (2)  Missing  parts ; (3)  Marking  objects 
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described  ; (4)  Detecting  similar  designs  ; (5)  Marking  parts  of 
objects;  (6)  Counting,  marking  a given  number  of  objects; 
(7)  Classification,  marking  things  that  are  alike.  Mental  age 
equivalents  for  ages  5 to  10  are  given,  as  well  as  letter  ratings 
for  ages  5 to  10.  The  re-test  coefficient  for  158  pupils  is  .94. 

10.  The  Haggerty  Delta  /.—This  test  is  designed  for  grades 
1 to  3.  It  was  devised  for  and  used  in  the  Virginia  School 
Survey.  It  consists  of  12  exercises,  six  of  which  are  fore-exer- 
cises for  the  purpose  of  practice,  and  the  other  six  are  the  tests 
proper.  Each  of  the  tests  is,  therefore,  preceded  by  a fore- 
exercise in  the  same  kind  of  performance  as  the  test  which 
follows.  According  to  Haggerty,  “The  fore-exercise  is  intended 
to  serve  two  purposes:  (1)  to  afford  opportunity  for  giving 
preliminary  instruction  in  the  method  of  performing  the  real 
test,  and  (2)  to  give  all  pupils  some  practice  in  the  test  in 
order  to  equalize  the  preliminary  experiences  of  the  children 
with  the  test.” 

The  six  tests  of  the  series  may  be  briefly  described  as  fol- 
lows: (1)  Following  oral  directions;  (2)  Copying  designs ; (3) 
Picture  completion;  (4)  Picture  comparison,  i.e.,  deciding 
whether  two  pictures  are  the  same  or  different;  (5)  Symbol- 
digit; (6)  Word  comparison.  The  first  four  tests  deal  with 
pictures  alone.  The  fifth  test  introduces  numbers,  and  the 
sixth,  words.  These  two  tests  would,  therefore,  make  the  whole 
scale  unsuitable  for  the  classification  of  children  entering  school 
for  the  first  time. 

11.  The  Haggerty  Delta  2.— This  test  is  designed  for  grades 
3 to  9.  It  is  an  adaptation  of  the  Army  Intelligence  Examina- 
tions and  was  devised  for  and  used  in  the  Virginia  School 
Survey.  There  are  six  exercises  as  follows:  (1)  Discrimination 
between  true  and  false  statements;  (2)  Arithmetic;  (3)  Pic- 
ture completion;  (4)  Discrimination  between  words,  whether 
same  or  opposite;  (5)  Common  sense  judgments;  (6)  General 
information. 

Most  of  the  useful  devices  used  in  the  Army  Tests  for  ease 
in  scoring,  etc.,  are  found  in  this  test.  It  is  better  than  the 
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Army  Test  for  school  purposes.  The  norms  consist  of  the 
average  score  for  each  age  for  ages  8 to  15,  and  each  grade 
for  Grades  III  to  IX  (Haggerty,  23). 

12.  Dearborn  Intelligence  Scale. — Series  II. — This  is  spe- 
cially adapted  to  Grades  IV  to  XII.  It  consists  of  two  exami- 
nations, containing  the  following  tests:  (1)  Picture  sequences; 
(2)  Word  sequences  ; (3)  Form  completion  ; (4)  Opposite  com- 
pletion ; (5)  Faulty  pictures;  (6)  Disarranged  proverbs;  (7) 
Number  problems.  Norms  for  ages  6 to  20,  and  for  Grades  II 
to  XII  are  given. 

13.  The  Pressey  Cross-out  Tests. — This  group  test  is  useful 
for  Grade  III  to  High  School.  There  are  four  exercises,  each 
calling  for  the  same  type  of  response,  namely,  crossing  out 
something.  Test  1,  cross  out  the  superfluous  word  in  disar- 
ranged sentences;  Test  2,  cross  out  the  superfluous  word  in 
lists  of  words  related  to  each  other ; Test  3,  cross  out  the  super- 
fluous number  in  a number  series ; Test  4,  a moral  judgment 
test  in  which  the  worst  thing  in  the  list  is  to  be  crossed  out. 
It  will  be  noted  that  the  last  test  differs  radically  from  the  type 
of  test  usually  included  in  intelligence  examinations.  It  calls 
for  moral  judgments  and  assumes  that  a high  degree  of  con- 
formity in  these  with  the  conventional  standards  goes  along 
with  high  general  intelligence.  This  is  probably  true,  and  yet 
the  test  seems  a little  out  of  place  in  a general  intelligence 
examination. 

There  are  excellent  norms  for  these  tests  for  ages  10  to  17, 
and  for  Grades  III  to  XII. 

14.  Pintncr  Rapid  Survey  Test. — This  is  designed  for  Grades 
IV  to  VIII  and  has  two  forms  (Pintner,  27).  It  consists  of 
four  sub-tests:  (1)  Opposites;  (2)  Analogies;  (3)  Number 
Sequence;  (4)  Classification.  Figure  19  shows  the  Number 
Sequence  Test.  All  of  the  items  are  arranged  in  multiple- 
choice  form  and  the  subject  indicates  the  answer  by  writing  a 
number  or  letter  in  the  margin.  The  correct  numbers  or  let- 
ters form  a given  sequence  (date  or  word),  so  that  scoring  is 
extremely  simple,  rapid  and  accurate.  The  use  of  one  form  of 
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the  test  is  designed  for  the  rapid  survey  of  schools  and  school 
systems  where  grade  or  class  averages  are  chiefly  desired.  The 
correlation  for  55  means  of  grades  between  Form  A and  B is 
.87.  The  use  of  two  forms  combined  is  designed  for  individual 
purposes.  The  reliability  of  two  forms  is  .88.  The  two  forms 

NUMBER  SEQUENCE  TEST 

Look  at  the  sample  that  follows: 

2 4 6 8 10  12- 

What  number  should  come  next?  (A)  17  (B)  13  (C)  14  (D)  15  (E)  9 

The  right  answer  is  14,  so  put  the  letter  that  goes  with  it,  C,  in  the  margin.  

Read  this  sample: 

1 8 2 8 3 8-  (E)  8 (F)6  (G)  2 (H)4 

The  right  answer  is  4,  so  you  must  put  11  in  the  margin.  

Do  the  rest  in  the  same  way.  Remember  to  put  the  letter  in  the  margin. 


1 

2 

3 

4 

5 

6 — 

(N)5 

(0)2 

(P)7 

(Q)3 

(R)8 

40 

35 

30 

25 

20 

15- 

(S)  10 

(T)  5 

(U)  14 

(V)1S 

(W)  20 

8 

7 

6 

5 

4 

3 — 

(W)l 

(X)3 

(0)9 

(Y)  2 

(Z)  4 

3 

3 

5 

5 

7 

7- 

(A)  8 

(B)  11 

(0)9 

(0)6 

(E)  10 

S 

9 

13 

17 

21 

25  — 

(F)  28 

(C)30 

(H)  29 

(J)2l 

(K)26 

9 

9 

7 

7 

5 

5 — 

(K)4 

(U10 

(M)6 

(N)  2 

(0)3 

4 

3 

S 

4 

6 

5 — 

(K)3 

(L)7 

(M)6 

(N)  2 

(0)3 

19 

16 

14 

11 

9 

6 — 

(K)3 

(L)S 

(M)  2 

(N)  7 

(0)4 

103 

95 

87 

79 

71 

63  — 

(D)  64 

(E)54 

(F)47 

(G)  55 

(H)  51 

81 

27 

9 

3 

1 

1/3  — 

(X)  2/3 

(V)  1 /9 

(Z)0 

(A)  1/27 

(B)  1/81 



Fig. 

I9-- 

—Test  3 of 
Test.  (T. 

the  Pintner  Rapid  Survey  Intelligence 
C.  Bureau  of  Publications.) 

combined  correlate  .83  with  the  Terman  Group  Test  for  540 
children  in  Grades  IV  to  VIII,  and  .78  with  the  National  In- 
telligence Test  for  428  children  in  Grades  III  to  V. 

15.  The  National  Intelligence  Tests. — These  tests  were  pre- 
pared under  the  auspices  of  the  National  Research  Council  by 
Haggerty,  Terman,  Thorndike,  Whipple  and  Yerkes.  There 
are  several  different  forms  available.  Two  booklets  are  to  be 
used  for  each  examination.  Each  test  booklet  contains  five 
exercises.  Scale  A contains:  (1)  Arithmetic;  (2)  Sentence 


Put 

letter 

here 


C 
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completion;  (3)  Checking  attributes  possessed  by  a given 
word;  (4)  Discrimination  of  similarity  and  difference  as  ap- 
plied to  words;  (5)  Symbol-digit  tests.  Scale  B contains:  (1) 

Irreach  row  draw  a line  under  each  of  the  two  words  that  tell  what  the  thing  always 

[ man  (body  cane  head  shoes  teeth) 


Samples  j dog  (blanket  chain  collar  legs  nose) 

( house  (cellar  paint  room  servants  walls) 


1 1 

hen 

(chickens  corn  feathers  neck  roost) 

2 

tiger 

(bones  cage  cubs  fur  jungle) 

8 

squirrel 

(acorn  fur  nest  peanut  tail) 

4 

kitten 

(ball  claws  eating  eyes  mouse) 

6 

bicycle 

(basket  bell  brake  frame  wheels) 

9 

stone 

(field  hardness  hurt  throwing  weight) 

7 

lion 

(cage  head  keeper  mane  prey) 

$ 

face 

(cheeks  eyebrow  glasses  mustache  mouth) 

9 

forest 

(cones  flowers  grass  soil  trees) 

10 

paper 

(edges  envelope  printing  surface  watermark) 

11 

Borneo 

(airplanes  land  rivers  saloons  universities) 

12 

gully 

(flowers  sand  sides  steepness  stream) 

18 

piano 

(keys  muSic  pedals  scarf  stool) 

14  satisfaction  (conquering  contentment  money  pleasure  trouble) 

15  illness  (ailment  discomfort  doctor  nurse  recovery) 

16  mob  (confusion  excitement  hanging  negro  torches) 


17  fire  (ashes  danger  flame  heat  wood) 

18  sea  (coast  reefs  salt  shoals  submarines) 

19  alley  (cans  fence  narrowness  passage  pavement) 

*0  crime  (death  lawlessness  punishment  theft  wrong) 


21  pilot  (cap  chart  knowledge  license  raincoat) 

22  measles  (discomfort  doctor  nurse  rash  recovery) 

9.8  nun  (beauty  convent  teacher  vow  woman) 

24  citizen  (city  country  male  privileges  vote) 


Ihk..  20.  A page  from  The  National  Intelligence  Test 
Scale  A.  (World  Book  Co.) 


Arithmetic;  (2)  General  Information;  (3)  Logical  Judgment; 
(4)  Analogies;  (5)  Discrimination  of  similarity  and  difference 
as  applied  to  numbers,  names  and  forms.  Figure  20  shows  the 
Common  Attributes  Test. 

The  novel  feature  of  this  test  is  the  fore-exercise  that  pre- 
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cedes  each  exercise  proper.  This  fore-exercise  is  a sample  of 
the  performance  to  be  carried  out  by  the  examinee  and  gives 
him  an  opportunity  of  some  practice  before  beginning  the  test 
proper.  In  most  cases  the  length  of  the  fore-exercise  is  a little 
less  than  half  of  the  test  proper.  In  no  other  test  has  this 
theory  of  the  necessity  for  preliminary  practice  been  carried  to 
such  an  extent.  It  conflicts  somewhat  with  the  theoretical 
definition  of  general  intelligence  as  being  a measure  of  ability 
to  adapt.  Quickness  and  readiness  of  adaptation  become  more 
difficult  to  measure  the  greater  the  amount  of  previous  practice. 
This  is  theoretical  merely  and  it  may  be  that  tests  with  an 
appreciable  degree  of  fore-exercise  will  nevertheless  prove  of 
higher  value  than  those  having  little  or  no  fore-exercise.  In 
this  case  the  above  interpretation  of  the  definition  of  general 
intelligence  will  have  to  be  revised. 

There  are  age  and  grade  norms  available,  based  on  many 
cases.  Kelley  (27)  estimates  the  reliability  for  a single  grade 
range  for  Scale  A to  be  about  .7  and  for  Scale  B about  .75  and 
for  A -f-  B to  be  about  .85.  The  correlation  between  Scales  A 
and  B for  1073  cases,  Grades  III  to  VIII,  is  .93. 

16.  The  McCall  Multi-Mental  Scale. — This  test  devised  by 
McCall  (26)  is  very  different  from  the  usual  intelligence  test. 
Figure  21  shows  a reduced  picture  of  the  test,  which  consists 
of  one  sheet  only  and  has  no  sub-tests.  The  subject  has  to 
cross  out  one  word  in  each  of  the  100  groups  of  words,  after 
having  the  procedure  carefully  explained  by  means  of  the  five 
samples  at  the  beginning.  What  is  to  be  crossed  out  differs 
from  one  group  of  words  to  the  next.  A different  mental  set  is 
required  for  each  group  of  words  and  this  ability  to  shift 
rapidly  from  one  mental  set  to  another  is  considered  by  the 
author  as  a good  index  of  intelligence.  It  correlates  .93  with 
other  criteria  of  intelligence. 

17.  The  Pintner  Non-Language  Mental  Test. — This  is  a test 
useful  in  Grades  IV  to  VIII.  Each  test  is  demonstrated  on 
the  blackboard  and  no  language  is  necessary  for  the  under- 
standing of  the  directions  or  for  doing  the  exercises  of  the  test. 


MULTI-MENTAL  SCALE  Elementary  School 

By  William  A.  McCall  and  His  Students,  Teachers  College,  Columbia  University 


Name 


-Grade- 


A 

chair 

dog 

table 

bed 

stove 


B 

gate 

good 

big 

bad 

little 


-School  - 

C 

sweet 

ripe 

red 

crow 

apple 


-City- 


mama 

sister 

papa 

brother 

grandma 


-Age 

E 

dog 

leaps 

stone 

runs 

barks 


1 2 

fly  cup 

burn  fork 

gasoline  saucer 

coal  bowl 

wood  knife 


11 

baby 

slow 

donkey 

gate 

sleepy 

21 

lesson 

holiday 

study 

learn 

recite 

31 

half 

seventh 

nickel 

quarter 

dime 

41 

chair 

letter 

books 

poems 

write 

51 

hat 

kind 

cheerful 

quick 

boy 

61 

door 

lamp 

knob 

table 

boy 

71 

leaf 

root 

ground 

stem 

flower 

81 

sour 

sweet 

bitter 

acid 

tart 

91 

eat 

sing 

book 

apple 

read 


12 

another 

first 

either 

last 

neither 

22 

grapes 

pliyns 

peaches 

raisins 

prunes 

32 

selfish 

sincere 

man 

kind 

generous 

42 

tire 

engine 

horn 

mast 

wheel 

52 

fruit 

made 

money 

bread 

gave 

62 

floor 

woman 

smoke 

engine 

men 

72 

circle 

cube 

area 

acre 

triangle 

82 

gun 

hammer 

sharp 

shoot 

knife 

92 

books 

power 

knowledge 

paper 

food 


3 

horse 

calf 

colt 

hen 

cow 

13 

cruel 

cheerful 

courteous 

lad 

generous 

23 

cloud 

excited 

water 

running 

crowd 


4 

lesson 
probler , 
teacher 
learn 
solve 

14 

vote 

decide 

citizens 

factory 

juries 


33 

in 

out 

on 

up 

under 

43 

come 

cube 

edge 

face 

square 

53 

rain 

snow 

storm 

v/ind 

hail 

63 

perfume 

fragrant 

tropical 

rare 

flowers 

73 

dance 

bear 

beaver 

hunt 

fight 

83 

like 

nation 

position 

rule 


24 

mine 

water 

cap 

lake 

iron 

34 

desk 

teacher 

pew 

school 

church 

44 

sheep 

rose 

busy 

beautiful 

bee 

54 

lines 

draw 

coincides 

points 

angles 

64 

nation 

senate 

county 

village 

state 

74 

boy 

barks 

black 

dog 

plays 

84 

paper 
cover 
door 
book 


5 

6 

7 

8 

9 

grass 

robin 

high 

irrigate 

black 

coal 

geranium 

low 

land 

hot 

carbon 

elephant 

cat 

soil 

white 

tar 

poppy 

fever 

cultivate 

star 

soot 

bluebird 

dangerous 

navigate 

cold 

IS 

16 

17 

18 

19 

.foreign 

gold 

moon 

stone 

needle 

brave 

steel 

seed 

wood 

scissors 

rose 

ore 

tree 

iron 

paper 

coin 

spring 

root 

horse 

cloth 

fragrant 

iron 

sapling 

clay 

thread 

25 

26 

27 

28 

29 

wind 

stockings 

violin 

murmurs 

fence 

blows 

shirt 

flute 

smiles 

rock 

lightning 

mend 

guitar 

brooklet 

lime 

thunder 

head 

mandolin 

babbles 

mortar 

flashes 

coat 

banjo 

sparkles 

wall 

35 

36 

37 

38 

39 

flock 

bird 

drums 

cat 

eye 

cattle 

swim 

fesson 

bird 

nose 

bam 

crawl 

sharpened 

fins 

chin 

geest 

fish 

beat 

fly 

hand 

herd 

snakes 

studied 

fish 

ear 

45 

46 

47 

48 

49 

write 

pulp 

baby 

mother 

knife 

read 

knife 

boy 

student 

sword 

book 

bark 

man 

book 

dagger 

house 

root 

works 

teacher 

shield 

letter 

leaves 

cries 

daughter 

saber 

55 

56 

57 

58 

59 

arrow 

brick 

owns 

elect 

boy 

pointed 

frame 

sells 

president 

girl 

sticky 

concrete 

house 

king 

kitten 

swift 

silver 

sits 

appoint 

run 

straight 

houses 

buys 

secretary 

apple 

65 

66 

67 

68 

69 

man 

lazy 

cat 

picture 

corn 

horse 

light 

bird 

wall 

rooster 

idle 

stone 

horse 

muffins 

woman 

heavy 

parrot 

carriage 

biscuit 

hen 

busy 

feed 

bug 

sausage 

75 

76 

77 

78 

79 

air 

runs 

knife 

army 

tell 

earth 

rabbit 

saucer 

camp 

language 

water 

dog 

spoon 

scouts 

story 

fish 

jumps 

fork 

row 

well 

bird 

barks 

cup 

hike 

speak 

85 

86 

87 

88 

89 

large 

air 

white 

ball 


cat 

monkey 

baboon 


wrong 

give 

right 

night 

sleep 

97 

girl 

walk 

does 

sleep 

play 
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accept 

leather 

hard 

elephant 

93 

94 

95 

% 

wool 

sweet 

chair 

smooth 

cloth 

lemons 

room 

road 

shoes 

cake 

hall 

great 

meat 

sour 

building 

rough 

leather 

salty 

door 

table 

If  you  finish  before  time  is  called,  go  bacV 

swim 

spiders 

fish 

lamb 

spin 

98 

ducks 

paddle 

geese 

fish 

swim 


chum 

sew 

write 

butter 

dress 

99 

baby 

puppy 

kitten 

Pig 

calf 


10 
word 

paragraph 
sentence 

style  1 1 

composition 

20 

quickly 
buy 

manufacture 
shoes 
sell 

30 

Washington 
Lee 
Grant 
Lincoln 
Edison 

40 

speed 
interest 
legislature 
money 
laws 

50 

barometer 
government 
establish 
investigate 
criticize 

60 

gasoline 
wagon 
streetcar 
auto 

electricity 
70 

automobile 
aeroplane 
furnace 
radio 
telephone 

80 

perseverance 
faithfulness 
honesty 
conflagration 
courage 

90 

Alaska 
Mexico 
United  States 
France 
Canada 

100 

invest  igate 
publish 
editors 
write 
printing 


n 


□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 


hie.  2i. — The  McCall  Multi-mental  Scale,  greatly 

(T,  C.  Bureau  of  Publications.) 


Total 

Minus 

Score 

reduced  in  size. 
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The  test  blank  consists  of  the  following  six  exercises:  (i) 
Movement  Imitation,  i.e.,  reproducing  the  movements  of  a 
pointer  after  it  has  been  moved  from  dot  to  dot  in  different 
ways  on  the  blackboard.  This  is  essentially  the  Knox  Cube 
Test  arranged  for  group  purposes.  (2)  Easy  Learning,  i.e.,  a 
very  simple  digit-symbol  test  containing  three  elements.  (3) 
Hard  Learning,  i.e.,  a more  difficult  digit-symbol  test  contain- 
ing nine  elements.  (4)  Drawing  Completion,  i.e.,  drawing  in 
the  missing  parts  of  pictures.  (5)  Reversed  Drawings,  i.e.,  re- 
producing geometrical  forms  as  they  would  be  when  turned 
upside-down.  (6)  Picture  Reconstruction,  i.e.,  indicating  by 
numbers  the  positions  of  the  parts  of  pictures  so  as  to  make  a 
complete  picture.  Figure  22  shows  one  of  the  pages  of  this 
test  where  the  child  has  to  supply  the  missing  parts  of  the  pic- 
tures. 

The  test  takes  about  30  minutes  to  give,  and  has  proved  very 
serviceable,  requiring,  as  it  does,  simply  a blackboard  and  one 
demonstration  picture.  It  has  been  well  standardized  on  ordi- 
nary school  children.  The  correlations  with  various  verbal 
tests  for  various  groups  range  from  .25  to  .72  (Pintner,  24). 
Its  validity  coefficient  with  a composite  criterion  of  intelli- 
gence is  .78.  This  test  has  been  used  frequently  for  the  com- 
parison of  native  and  foreign  groups.  It  has  been  extensively 
used  for  the  testing  of  deaf  children  and  very  good  norms  for 
such  cases  are  available. 

18.  The  Otis  Group  Intelligence  Scale. — This  group  test  is 
suitable  for  Grades  V to  XII.  It  is  also  difficult  enough  for 
College  Students.  It  consists  of  ten  parts,  as  follows:  (1)  Fol- 
lowing printed  directions;  (2)  Opposites;  (3)  Disarranged 
Sentences;  (4)  Matching  Proverbs;  (5)  Arithmetic;  (6)  Geo- 
metric Figures;  (7)  Analogies;  (8)  Similarities;  (9)  Narra- 
tive completion;  (10)  Memory.  The  reliability  coefficient  for 
Grades  IV  to  VIII  is  given  as  .97. 

19.  Otis  Self-Administering  Test  of  Mental  Ability. — There 
are  two  levels  of  this  test,  the  Intermediate  Examination  for 
Grades  IV  to  IX  and  the  Advanced  Examination  for  High 
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Schools  and  Colleges.  The  self-administering  feature  of  the 
test  lefers  to  the  fact  that  the  subject  can  read  over  the  direc- 
tions on  the  first  page  of  the  test,  and  these  directions  give 


Fig.  22.— The  Picture  Completion  Test  of  the  Pintner  Non- 
language  Mental  Test. 


samples  of  all  the  different  kinds  of  items  which  appear  in  the 
test  proper.  The  test  is  not  divided  into  sub-tests,  but  dif- 
ferent types  of  items  appear  mixed  up  throughout  the  test, 
beginning  with  easy  items  and  proceeding  to  more  difficult 
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ones.  There  are  75  items  in  each  examination.  The  tests  are 
very  easy  to  give  and  to  score.  The  advanced  examination  is 
particularly  good  for  the  testing  of  educated  adults,  not  in  col- 
lege, who  sometimes  resent  the  oral  directions  and  time  limits 
for  each  sub-test,  which  are  customary  with  most  intelligence 
tests.  The  reliability  coefficient  for  the  Intermediate  Exami- 
nation for  Grades  TV  to  IX  is  .95  and  for  the  Advanced  Ex- 
amination for  Grades  VII  to  XII  is  .92. 

20.  The  Army  Alpha. — This  test  is  suitable  for  adults  and 
was  used  in  the  army.  It  has  been  effectively  used  in  High 
School  and  to  some  extent  in  the  Elementary  School.  It  proved 
particularly  valuable  in  the  army,  but  it  is  not,  therefore,  the 
best  for  use  in  colleges  or  schools.  Much  of  the  content  is  so 
constructed  as  to  appeal  to  soldiers.  There  are  eight  tests  as 
follows:  (1)  Following  directions ; (2)  Arithmetical  problems; 
(3)  Practical  judgment;  (4)  Synonym-antonym;  (5)  Disar- 
ranged sentences;  (6)  Number  series;  (7)  Analogies;  (8)  In- 
formation. The  army  tests  are  reproduced  in  the  “Memoirs” 
of  the  National  Academy  of  Sciences  (21)  and  in  a book  by 
Yoakum  and  Yerkes  (20).  Figure  23  shows  the  Directions 
Test  of  the  Army  Alpha  and  Figure  24  shows  the  Analogies 
Test. 

There  are  five  different  forms  of  the  Army  Alpha,  all  roughly 
of  the  same  degree  of  difficulty.  It  is,  therefore,  extremely 
useful  in  testing  groups  where  there  is  danger  of  coaching.  As 
this  test  was  given  to  more  than  one  million  unselected  recruits, 
there  are  very  reliable  norms  for  adults.  No  other  group  test 
has  so  far  been  given  to  such  a random  sampling  of  American 
adults,  and  the  standards  for  this  test  represent,  therefore,  the 
most  reliable  measures  of  the  intelligence  of  American  adults. 
In  addition,  equivalent  scores  for  the  Alpha  and  Stanford-Binet 
have  been  computed,  so  that  we  may  obtain  an  approximate 
mental  age  from  the  scores  on  the  Army  Alpha. 

21.  Revision  of  Army  Alpha. — The  Psychological  Corpora- 
tion has  prepared  a revision  of  the  Army  Alpha.  This  is  more 
suitable  for  civilians  than  the  original  form.  Bregman  (26) 
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has  prepared  percentile  equivalents  in  order  to  interpret  the 
scores  in  the  light  of  the  total  distribution  of  the  army  results. 
22.  Detroit  Alpha  Intelligence  Test. — This  is  a group  test 


FORM  5 GROUP  EXAMINATION  ALPHA  GROUP  NO 

Name Rank A*. 

Company Regiment Arm. Division 

In  what  country  or  state  born? .. _ Years  in  U.  S.?. Race.  _ 

Occupation. Weekly  Wages 

Schooling:  Grades,  1.2.  3.  4.  5.  6.  7.  8:  High  or  Prep.  School,  Year  1.2.3  4:  College,  Year  1 2.  3.  4. 

TEST  1 

1.  ooooo 

2. 


6. 


6. 

7. 

8. 


9. 


10. 


11. 

12. 


O O O Yes  /Vo 

OOOOO 

ABCDEFGHIJKLMNOP 

O O O MILITARY  gun  camp 

34-7 9-5 6-8 7-68-2 5 -8 2-47-27 -3 1 -64-93-7 1 -4 1 -52-99 


3 © Q © [T] 


Fig.  23.— Directions  Test.— The  Army  Alpha  Intelligence  Test. 


suitable  for  Grades  V to  IX.  It  is  made  up  of  eight  sub-tests: 
(1)  Information;  (2)  Opposites;  (3)  Classification;  (4)  Block 
Design;  (5)  Generalization;  (6)  Analogies;  (7)  Number  Se- 
quence; (8)  Mixed-up  Sentences.  There  are  age  norms  from 
age  8 to  18,  and  letter  ratings  for  ages  9 to  16.  The  correla- 
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tion  for  51  sixth-grade  pupils  for  two  forms  is  .91;  for  273 
sixth-grade  pupils  .85. 

TEST  7 


SAMPLES 


{ 


sky — blue  : 
fish — swims 
day — night 


grass—  table  green  warm  big 
: man — paper  time  walks  girl 
: white — red  black  clear  pure 


In  each  of  the  lines  below,  the  first  two  words  are  related  to  each  other  in  some  wav  What 
you  are  to  do  in  each  line  is  to  see  what  the  relation  is  between  the  first  two  words  and  under- 
line the  word  in  heavy  type  that  is  related  in  the  same  way  to  the  third  word  Borin  with  No 
and  mark  as  many  sets  as  you  can  before  time  is  called.  ^ X °‘  1 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 
10 

17 

18 

19 

20 

21 

22 

23 

24 

25 


shoe — foot  : : hat — kitten  head  knife  penny 

pup — dog  : : lamb — red  door  sheep  book 

spring— summer  : : autumn — winter  warm  harvest  rise 
devil— angel  ::  bad— mean  disobedient  defamed  good.'.'.'.' 
finger — hand  : : toe — body  foot  skin  nail 

legs — frog  : : wings — eat  swim  bird  nest 

chew — teeth  : : smell — sweet  stink  odor  nose . . . . . ...... 

lion — roar  ::  dog — drive  pony  bark  harness..... 

cat— tiger  : : dog — wolf  bark  bite  snap !!!!.. 

good — bad  : : long — tall  big  snake  short 

giant — krge  ::  dwarf — jungle  small  beard  ugly 

win  ter— season  : : January—  February  day  month  Christmas 
skating— winter  : : swimming—  diving  floating  hole  summer 
blonde—  light  : : brunette—  dark  hair  brilliant  blonde 
love — friend  : : hate — malice  saint  enemy  dislike 
egg— bird  : : seed—  grow  plant  crack  germinate . . . . . . . .! 
dig — trench  : : build — run  house  spade  bullet . 

agree — quarrel  : : friend—  comrade  need  mother  'enemy 

Palace— king  : : hut— peasant  cottage  farm  city 

cloud-burst— shower  : : cyclone — bath  breeze  destroy  West. 

Washington — Adams  : : first — president  second  last  Brvan 
parents— command  : : children—  men  shall  women  obey  ' ' 
diamond— rare  ::  iron— common  silver  ore  steel 
yes  affirmative  : : no — think  knowledge  yes  negative 
hour — day  : : day — night  week  hour  noon 


26  eye— head  : : window—  key  floor  room  door 

oo  ^othes — ;man  : : hair — horse  comb  beard  hat....*' 

28  draw— picture  : : make — destroy  table  break  hard 

29  automobile— wagon  : : motorcycle—  ride  speed  bicycle  car 

30  granary— wheat  ::  library—  read  books  paper  chairs 

31  Caucasian— English  : : Mongolian—  Chinese  Indian  negro  yellow 

32  Indiana-United  States  : : part—  hair  China  Ohio  whole 

33  esteem— despise  ::  friends— Quakers  enemies  lovers  men 

34  abide— stay  : : depart—  come  hence  leave  late . . 

35  abundant— scarce  ::  cheap—  buy  costly  bargain  nasty.’.’.’.’’.  .'.*.’.!.’ 

36  whale— large  ::  thunder— loud  rain  lightning  kill. 

<57  reward  hero ::  punish — God  everlasting  pain  traitor.. 

8 music  soothing  : : noise — hear  distracting  sound  report .!!...." 

3.  book  writer  ; ; statue — sculptor  liberty  picture  state.. 

40  wound— pain  : : health—  sickness  disease  exhilaration  doctor 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 


Fig.  24.— Analogies  Test.  The  Army  Alpha  Intelligence  Test. 


23.  Army  Beta. — This  consists  of  seven  tests,  all  of  which 
are  explained  in  gesture  by  the  examiner  and  demonstrated  on 
a blackboai  d chart  by  the  demonstrator.  The  procedure  is 
acted  out  before  the  group. 
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I he  tests  are:  (i)  Maze  Drawing;  (2)  Cube  Analysis;  i.e., 
counting  the  number  of  cubes  in  drawings  of  various  arrange- 
ments of  cubes;  (3)  X-0  Series  or  completing  series  of  crosses 
and  circles  arranged  in  various  rhythmic  sequences;  (4)  Digit- 
Symbol;  (5)  Number  Checking;  (6)  Drawing  Completion: 
(7)  Geometrical  Construction,  i.e.,  drawing  the  divisions  in  a 
square  to  correspond  to  the  separate  scattered  pieces. 

The  Beta  test  was  given  to  thousands  of  non-English-speak- 
ing  recruits  in  the  army  and  proved  a valuable  means  of  meas- 
uring their  intelligence,  an  end  which  could  never  have  been 
attained  by  means  of  the  usual  language  group  test. 

24.  1 Oman  Group  Test  of  Mental  Ability. — This  consists  of 
ten  tests  as  follows:  (1)  Information;  (2)  Best  answer;  (3) 
Woid  meaning;  (4)  Logical  selection;  (5)  Arithmetical  prob- 
lems; (6)  Sentence  meaning;  (7)  Analogies;  (8)  Mixed  sen- 
tences; (9)  Classification;  (10)  Number  Series.  Suitable  for 
Grades  VII  to  XII.  Age  and  grade  norms  are  available.  The 
reliability  for  132  cases  in  Grade  IX  is  .89.  This  test  is  one  of 
the  most  frequently  used  tests  for  high  school  purposes.  It  is 
a little  too  easy  for  superior  pupils  in  the  last  year  of  high 
school.  Figure  25  shows  the  Analogies  Test. 

25.  Miller  Mental  Ability  Test. — Consists  of  three  tests: 
(1)  Disarranged  sentences  combined  with  directions;  (2)  Con- 
trolled association;  (3)  Analogies.  This  is  a short  test  and 
seems  to  work  very  well.  It  is  suitable  for  Grades  VII  to  XII. 
The  reliability  coefficient  for  re-testing  109  pupils  in  Grade 
X is  .91. 

# 2 6-  Detroit  Advanced  Intelligence  Test.— This  consists  of 
eight  sub-tests : (1)  Information;  (2)  Opposites;  (3)  Classifi- 
cation; (4)  Number  Sequence;  (5)  Block  Designs;  (6)  Spell- 
ing; (7)  Analogies;  (8)  Mixed-up  Sentences.  Norms  are  given 
for  ages  9 to  23  and  letter  ratings  for  ages  11  to  16.  The  test 
is  designed  for  high  school  and  college. 

27.  Thur stone  Psychological  Examination.— This  is  de- 
scribed as  suitable  for  High  School  Seniors  and  College  Fresh- 
men, but  it  can  be  used  effectively  for  all  years  in  high  school 


ANALOGIES 


Samples 


Ear  is  to  hear  as  eye  is  to 

table  see  hand  play 
Hat  is  to  head  as  shoe  is  to 

arm  coat  foot  leg 


Do  them  all  like  samples. 


1 Coat  is  to  wear  as  bread  is  to 

eat  starve  water  cook. 

2 Week  is  to  month  as  month  is  to 

year  hour  minute  century  . 

3 Monday  is  to  Tuesday  as  Friday  is  to 

week  Thursday  day  Saturday  .... 

4 Tell  is  to  told  as  speak  is  to 

sing  spoke  speaking  sang  

5 Lion  is  to  animal  as  rose  is  to 

smell  leaf  plant  thorn . . 

6 Cat  is  to  tiger  as  dog  is  to 

wolf  bark  bite  snap ...  

7 Success  is  to  joy  as  failure  is  to 

sadness  luck  fail  work 

8 Liberty  is  to  freedom  as  bondage  is  to 

negro  slavery  free  suffer 

9 Cry  is  to  laugh  as  sadness  is  to 

death  joy  coffin  doctor . 

10  Tiger  is  to  hair  as  trout  is  to 

water  fish  scales  swims.. 

11  i is  to  3 as  g is  to 

18  27  36  45 

12  Lead  is  to  heavy  as  cork  is  to 

bottle  weight  light  float 

13  Poison  is  to  death  as  food  is  to 

eat  bird  life  bad 

14  4 is  to  16  as  5 is  to 

. . 7 45  35  25  

15  Food  is  to  hunger  as  water  is  to 

drink  clear  thirst  pure 


16  b is  to  d as  second  is  to 

third  later  fourth  last 16 

17  City  is  to  mayor  as  army  is  to 

navy  soldier  general  private 17 

18  Here  is  to  there  as  this  is  to 

these  those  that  then 18 

19  Subject  is  to  predicate  as  noun  is  to 

pronoun  adverb  verb  adjective 19 

20  Corrupt  is  to  depraved  as  sacred  is  to 

Bible  hallowed  prayer  Sunday 20 


7 

8 

9 

10 

11 

12 
»3 

14 

>5 


Right 

25— The  Analogies  Test  from  the  Terinan  Group 
lest  of  Mental  Ability.  (World  Book  Co.) 
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or  college.  It  consists  of  a great  number  of  problems  involv- 
ing analogies,  number  completion,  logical  reasoning,  mental 
arithmetic,  general  information,  sentence  completion,  proverb 
matching  and  the  like.  Unlike  the  usual  group  test,  the  items 
are  not  grouped  together  in  various  tests,  but  are  thoroughly 
mixed  up  in  a spiral  arrangement,  the  same  type  of  problem 
occurring  again  and  again,  beginning  with  the  easiest  examples 
and  gradually  becoming  harder  and  harder.  The  subject  is 
given  a specific  time  for  the  whole  examination. 

28.  Thorndike  Intelligence  Examination. — This  is  a team  of 
five  tests  devised  by  Thorndike  and  represents  the  most  exten- 
sive and  thorough  intelligence  examination  that  has  so  far  been 
devised.  It  requires  2 hours  and  50  minutes  of  working  time, 
and  is  also  relatively  difficult  to  score.  Many  of  the  tests  re- 
quire thorough  knowledge  of  the  material  and  sound  judgment 
in  order  to  achieve  uniform  and  accurate  scoring. 

There  are  four  booklets.  The  first  is  the  practice  form 
which  presents  samples  of  the  various  kinds  of  items  in  the  test 
proper,  and  fifteen  minutes’  practice  with  this  is  allowed.  Then 
follows  Part  I,  time  limit  45  minutes,  made  up  of  nine  sub- 
tests, consisting  of  directions,  arithmetic  problems,  informa- 
tion, opposites,  word  meanings,  and  the  like.  Part  II  then 
follows  with  a time  limit  of  50  minutes.  It  consists  of  sentence 
completion,  algebraic  problems  and  information.  Part  III  then 
follows  with  a time  limit  of  60  minutes.  This  consists  of 
answering  questions  based  on  difficult  reading  passages.  Fre- 
quency distributions  for  college  groups  are  given,  and  the  sig- 
nificance for  future  college  work  for  certain  scores  is  indicated. 
Wood  (23)  gives  a thorough  discussion  of  the  uses  of  this  test 
in  higher  education.  New  forms  of  the  test  are  being  con- 
stantly made.  It  is  used  for  the  examination  of  candidates  at 
Columbia  College. 

29.  Ohio  State  University  Psychological  Test. — This  test  is 
used  by  the  Ohio  College  Association  in  many  colleges  in  Ohio. 
New  forms  are  prepared  every  year.  One  form  of  the  test 
consisted  of  five  sub-tests:  (1)  Mathematical  Reasoning;  (2) 
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Same-Opposites ; (3)  Analogies;  (4)  Number  Sequence;  (5) 
Reading  I assages.  \ ery  adequate  norms  for  college  freshmen 
are  available. 

In  the  most  recent  form  of  this  test  (Form  17),  Toops  has 
introduced  a lapid  scoring  device.  As  all  of  the  responses  to 
the  test  questions  are  of  the  multiple-choice  type,  the  student 
marks  his  answer  in  one  of  the  five  numbered  little  squares. 
These  responses  are  recorded  on  an  envelope,  separate  from  the 
test  booklet  proper,  which  slides  back  and  forth  on  the  card- 
board back  cover  page  of  the  test.  After  the  test  is  adminis- 
tered, the  perforated  ends  of  the  envelope  are  torn  off,  leaving 
a standard  size  file  folder  with  the  answers  on  the  uppermost 
side  of  the  large  sheet  when  the  folder  is  opened  out.  The 
sheet  containing  the  subject’s  responses  is  sent  to  the  printer, 
who,  by  means  of  a suitable  electrotype  plate,  so  prints  over 
these  answ er  cards  that  red  appears  on  the  four  wrong  squares 
of  each  question  and  white  is  left  on  the  correct  square.  The 
subjects  coriect  responses,  therefore,  appear  as  pencil  crosses 
in  little  white  squares.  The  number  of  correct  responses  can, 
therefore,  be  very  quickly  counted.  After  scoring,  the  test 
responses  are  folded  inside  the  folder  for  permanent  preserva- 
tion together  with  the  other  personnel  papers  filed  therein, 
while  the  front  and  back  covers  contain  answers  to  personnel 
questions  and  a scholastic  record  blank  respectively.  Inas- 
much as  the  examinee  does  no  writing  on  the  test  blank  itself, 
the  test  may  be  used  over  and  over  again  by  simply  replacing 
the  envelope. 

Tests  Covering  Wide  Ranges  of  Mental  Ability.— All  the 
tests  so  far  described  have  been  sharply  limited  in  the  range 
of  mentality  tested.  There  are  several  tests  which  attempt  to 
cover  much  wider  ranges.  This  is  very  desirable,  but  it  is  dif- 
ficult to  accomplish. 

30.  The  /.  E.  R.  Intelligence  Scale  CAVD. — This  is  a scale 
constructed  by  Thorndike  (27)  of  the  Institute  of  Educational 
Research,  Teachers  College,  Columbia  University.  The  letters 
CAVD  refer  to  the  four  kinds  of  content  used  in  the  tests, 
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namely,  Completion,  Arithmetic,  Vocabulary,  and  Directions. 
There  are  seventeen  groups  of  tests  each  measuring  a level  of 
intellect,  from  level  A to  level  Q.  Each  level  is  represented  by 
forty  items  or  tasks,  ten  each  of  the  four  kinds  of  material  men- 
tioned above,  i.e.,  ten  completion  items,  ten  arithmetic  items, 
and  so  forth.  The  lowest  level  A is  suitable  for  an  average 
mentality  of  three  and  then  the  levels  proceed  up  to  level  Q 
which  is  difficult  enough  to  measure  the  intelligence  of  the  best 
twenty  per  cent  of  college  graduates.  The  most  important 
feature  of  the  scale,  however,  is  the  fact  that  the  levels  pro- 
ceed by  steps  of  approximately  equal  difficulty.  All  other  in- 
telligence tests  express  their  results  in  terms  of  age  growth 
and  the  increase  of  growth  from  one  age  to  the  next  is  not 
equal.  The  CAVD  Scale  measures  increase  in  intelligence  in 
levels  or  units  of  equal  value  at  any  part  of  the  scale.  At  the 
lowest  levels,  A,  B,  C,  D,  and  E,  the  test  must  be  given  as  an 
individual  test.  From  level  F onwards  it  can  be  used  as  a 
group  test.  The  subject  is  started  at  a level  where  he  can 
achieve  practically  everything  and  is  then  allowed  to  continue 
up  to  that  level  where  he  fails  practically  everything.  There 
is  no  time  limit  and  so  the  test  becomes  one  of  power,  and  not 
of  speed.  The  test  is  not  easy  to  score  and  hence  it  will  remain 
more  of  a research  instrument,  rather  than  a test  to  be  used 
in  everyday  work  in  school. 

31.  The  Kuhlmann- Anders  on  Intelligence  Tests.—' This  is  a 
series  of  tests  for  Grades  I to  XTT  constructed  by  Kuhlmann 
and  Anderson.  There  are  35  sub-tests  arranged  in  eight  book- 
lets for  various  grade  levels.  The  sub-tests  proceed  from  easy 
to  hard  and  the  arrangement  in  booklets  is  as  follows : 


Booklet  for  Tests 

Grade  T 1 to  10 

Grade  11  5 to  14 

Grade  III  9 to  18 


and  so  on.  Each  child  is  always  given  ten  tests  and  his  mental 
age  on  each  of  these  ten  tests  is  then  recorded  from  the  table 
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of  norms.  The  median  of  these  ten  mental  ages  is  then  assigned 
as  his  mental  age,  and  the  I.Q.  computed  in  the  usual  way. 
The  tests  have  been  very  thoroughly  standardized.  A descrip- 
tion of  the  method  of  construction  of  these  tests  has  been  re- 
ported by  Kuhlmann  (28). 

32.  T tab ue  Mentimeters. — These  consist  of  a group  of  thirty 
tests  gathered  from  various  sources,  including  many  adapta- 
tions of  well-known  tests  as  well  as  some  original  ones.  In 
addition  to  intelligence  tests  proper,  they  include  educational 
tests  as  well  as  tests  for  specific  abilities.  The  whole  group  of 
thirty  tests  is  not  supposed  to  be  given  to  the  same  individual, 
but  the  psychologist  is  expected  to  choose  a series  of  tests  suit- 
able for  each  specific  need.  The  authors  indicate  certain  groups 
for  certain  purposes. 

33-  Tne  Myers  Mental  Measure. — This  group  examination 
consists  of  three  exercises.  The  whole  booklet  consists  entirely 
of  pictures  so  that  no  verbal  responses  are  demanded.  The  di- 
rections for  doing  the  tests  are  oral  and,  therefore,  a knowledge 
of  the  English  language  is  necessary  for  the  examinee.  The 
author  claims  that  the  test  is  suitable  for  first  graders  and  that 
it  differentiates  from  age  6 up  to  adult.  Test  1 is  a test  of  fol- 
lowing directions;  test  2,  a picture  completion  test;  test  3,  a 
recognition  of  similarities.  A pantomime  form  of  this  test  has 
been  constructed  so  that  it  may  be  given  without  language. 

34-  The  Princeton  International  Test. — This  is  an  elaborate 
test  constructed  for  use  in  any  country.  The  directions  are 
given  in  non-language  form  and  the  subject  responds  by  manip- 
ulating a rotator  so  as  to  indicate  the  response.  It  has  been 
carefully  prepared  in  order  to  eliminate  cultural  differences  so 
far  as  possible,  hence  the  elimination  of  the  usual  pencil  and 
paper  reaction.  A paper  form  of  the  test  requiring  the  usual 
reaction  with  a pencil  has  also  been  prepared.  The  test  has 
been  constructed  by  Professor  C.  C.  Brigham  of  Princeton 
University,  but  so  far  very  little  has  been  published  about  it. 

Combined  Mental-Educational  Tests. — It  is  not  the  pur- 
pose of  this  book  to  enter  into  a discussion  or  even  enumeration 
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of  the  great  number  of  educational  tests  that  have  been  devised 
for  the  purpose  of  measuring  school  attainment.  Only  indi- 
rectly are  they  to  be  considered  mental  tests.  Their  chief  func- 
tion is  to  measure  achievement  in  the  conventional  subjects 
studied  in  school.  These  two  fields  of  measurement,  mental 
and  educational,  have  grown  up  and  expanded  together,  the 
one  seeking  a more  exact  measure  of  the  innate  mental  abilities 
of  the  individual  and  the  other  a measure  of  the  modification 
of  these  abilities  along  the  specific  lines  of  school  studies.  The 
value  of  a combined  use  of  these  two  types  of  measurement 
is  at  once  obvious.  Such  a combination  will  lead  to  an  evalua- 
tion of  school  achievement  in  terms  of  mental  ability.  It  will 
help  us  to  determine  what  amount  of  educational  attainment 
we  can  expect  from  a pupil  of  a given  mentality.  If  a child  has 
so  much  innate  ability,  we  can  expect  a certain  degree  of  edu- 
cational attainment  in  the  ordinary  school  environment.  Fur- 
thermore, such  a combined  use  of  mental  and  educational  tests 
will  permit  us  to  evaluate  more  justly  the  work  of  the  teacher 
and  to  rate  more  accurately  the  work  of  the  school  or  school 
system. 

In  many  educational  surveys  it  is  tacitly  assumed  that  the 
mentality  of  the  pupil-material  is  constant,  and  schools  and 
school  systems  are  compared  solely  on  the  basis  of  the  results 
obtained  by  means  of  educational  tests,  whereas  we  know  that 
there  are  great  differences  in  the  mental  ability  of  pupil-ma- 
terial in  different  schools  and  in  different  school  systems.  The 
fact  that  school  A rates  lower  than  school  B in  arithmetic,  or 
reading  or  any  other  school  subject,  cannot  in  itself  be  taken 
as  indicative  of  poorer  teaching  or  administration.  Before  anv 
such  judgment  can  be  made,  we  need  to  have  a mental  rating  of 
the  schools.  And  when  we  have  such  a rating,  it  will  often  be 
found  that  the  school  with  the  lower  educational  score  is  really 
doing  better  work  than  its  competitor,  when  we  take  into  con- 
sideration the  mental  caliber  of  the  pupil-material. 

Most  important  of  all,  a proper  use  of  combined  mental-edu- 
cational tests  will  enable  us  to  prevent  the  enormous  waste  of 
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intelligence  that  prevails  in  our  schools  to-day.  By  finding  out 
how  much  we  may  fairly  expect  of  children  of  different  degrees 
of  intelligence,  we  can  insist  more  readily  on  each  one  working 
up  to  his  capacity.  This  will  diminish  the  useless  pressure 
brought  to  bear  upon  the  inherently  dull  child,  and  will  give  the 
brighter  child  more  chance  to  expand  and  utilize  his  powers. 
By  doing  this,  we  shall  make  the  task  easier  and  pleasanter 
for  both  the  teacher  and  the  child.  The  over-worked  children 
in  our  schools  to-day  are  those  of  lower  mentality,  for  the  sys- 
tem is  trying  to  make  them  keep  step  with  the  average  child. 
The  laziest  and  most  neglected  are  the  brighter  children  who 
are  kept  back  in  order  to  keep  pace  with  the  average  child. 
The  more  accurately  we  can  evaluate  school  attainment  in 
terms  of  mental  ability,  the  more  evenly  can  we  distribute  the 
load  that  each  child  may  be  expected  to  bear. 

35.  The  Pintner  Mental-Educational  Tests. — These  tests 
consist  of  two  booklets:  (1)  The  Non-Language  Mental  Tests 
described  above  for  the  measurement  of  mental  ability;  (2) 
a survey  test  covering  the  chief  elementary  school  subjects,  e.g., 
reading,  arithmetic,  grammar,  history,  geography.  They  are 
adapted  to  Grades  III  to  VIII  inclusive.  The  method  of  eval- 
uation consists  in  converting  by  means  of  standard  tables  the 
pupil's  score  on  each  test  into  a mental  and  an  educational  in- 
dex. These  two  indices  are  directly  comparable  and  the  differ- 
ence between  the  two  shows  whether  the  child  is  working  up  to 
his  mental  capacity  or  not.  In  this  way  we  have  an  extremely 
effective  method  of  indicating  those  children  who  can  be  ex- 
pected to  do  better  school  work  commensurate  with  their  men- 
tal ability.  When  such  cases  are  pointed  out  to  the  teacher 
and  superintendent,  effective  measures  can  be  undertaken  to 
correct  this  discrepancy  between  achievement  and  ability.  The 
tests  are  well  standardized  and  have  proved  very  useful  in  sev- 
eral school  surveys. 

36.  The  Illinois  Examination. — This  is  a combined  mental 
educational  measure  with  all  the  tests  printed  in  one  booklet. 
Part  I is  for  Grades  TIT,  TV,  and  V.  Part  TT  is  for  Grades  VT, 
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VII,  and  VIII.  It  consists  of:  (i)  The  intelligence  tests,  com- 
prising tests  of  analogies,  arithmetical  problems,  sentence  vo- 
cabulary, substitution,  verbal  ingenuity,  arithmetical  ingenuity, 
and  synonym-antonym.  (2)  The  educational  tests  of  reading 
and  arithmetic. 

The  difference  between  the  mental  and  educational  tests  is 
not  so  sharply  drawn  as  in  the  Pintner  Tests,  because  the 
mental  tests  include  arithmetic  and  arithmetical  ingenuity.  All 
the  other  mental  tests  are  language  tests.  The  educational 
tests  comprise  only  two  of  the  school  subjects,  namely,  reading 
and  arithmetic. 

The  scores  on  the  mental  tests  are  converted  into  mental 
ages  and  intelligence  quotients.  This  conversion  is  greatly 
facilitated  by  means  of  a table.  The  scores  on  the  educational 
test  are  converted  into  achievement  ages  and  achievement  quo- 
tients. Separate  achievement  ages  and  quotients  are  given  for 
Rate  of  Reading,  Comprehension  of  Reading,  and  Arithmetic. 

37.  The  Otis  Classification  Test. — This  is  devised  for  Grades 
IV  to  VIII.  Part  I consists  of  115  educational  items  and  Part 
II  of  75  intelligence  items.  Separate  ratings  for  intelligence 
and  educational  achievement  can  be  calculated. 

This  ends  our  description  of  group  intelligence  tests.  Thirty- 
seven  have  been  described,  but  no  claim  is  made  that  these 
are  the  only  tests  in  existence.  These  thirty-seven,  however, 
are  those  in  common  use  at  the  present  time  and  they  repre- 
sent well  the  different  types  of  tests  available.  There  are 
others  which  were  once  used  but  have  now  become  more  or 
less  obsolete.  Many  tests  have  been  described  in  the  journals 
but  never  published.  Many  college  tests  in  particular  are 
constructed  and  used  for  college  purposes  and  are  not  avail- 
able for  general  distribution.  Notable  among  these  is  the 
Scholastic  Aptitude  Test  of  the  College  Entrance  Board.  It 
has  seemed  wisest  in  this  book  to  forego  any  description  of 
these  lesser  known  tests  or  of  those  tests  not  offered  for  sale. 

In  addition  to  tests  used  in  the  United  States,  there  are  many 
in  use  in  foreign  countries.  Most  of  these  would  not  be  of 
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value  for  this  country.  Some,  notably  the  British  tests  or  non- 
language tests,  might  of  course  be  used.  No  attempt  will  be 
made  to  describe  them  here.  In  general  it  may  be  said  that 
they  follow  American  models.  The  reader  interested  in  such 
tests  must  look  for  their  description  in  the  foreign  literature  of 
our  subject. 


CLASSIFICATION  OF  GROUP  TESTS 

Group  tests  can  be  classified  in  several  ways.  According  to 
content  and  procedure  in  giving  directions  we  have  the  three- 
fold division  into  (i)  non-language;  (2)  non-verbal;  (3)  ver- 
bal. Non-language  tests  are  entirely  pictorial  in  nature  and 
require  no  specific  language  on  the  part  of  the  subject.  The 
directions  are  all  given  in  pantomime  and  by  samples  demon- 
strated by  the  examiner.  They  can  therefore  be  given  in 
exactly  the  same  way  to  subjects  speaking  different  languages. 
Non-verbal  tests  are  those  which  use  entirely  pictorial  content 
and  therefore  do  not  require  a knowledge  of  reading  or  writing 
on  the  part  of  the  subject.  The  directions,  however,  are  given 
in  English  and  therefore  they  can  only  be  used  with  English- 
speaking  subjects.  Verbal  tests  assume  a knowledge  of  reading 
and  writing. 

Non-Language  Tests: 

Pintner  Primary  Non-Language  Test 
Pintner  Non-Language  Mental  Test 
The  Army  Beta 

Myers  Mental  Measure — Pantomime  Form 
Princeton  International  Test 

Non-Verbal  Tests: 

Detroit  First  Grade  Intelligence  'Pest 
Pintner-Cunningham  Primary  Mental  Test 
Pressey  Primer  Scale 
Dearborn  Intelligence  Scale — Series  I 
Otis  Primary  Examination 
Kingsbury  Primary  Group  Scale 
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Rhode  Island  Intelligence  Test 
Detroit  Advanced  First  Grade  Intelligence  Test 
CAVD  Scale — Levels  A to  E 
Kuhlmann- Anderson  Tests — Grade  I 

It  will  be  noted  that  all  tests  for  children  in  the  kindergarten 
and  Grade  I are  non-verbal  tests. 

Verbal  Tests. — All  the  remaining  tests  are  verbal.  They  all 
assume  a certain  degree  of  literacy  in  the  subject.  Some  of 
these  tests  include  sub-tests  of  the  non-verbal  type. 

LIST  OF  TESTS  WITH  PUBLISHERS 

The  thirty-seven  tests  described  in  this  chapter  are  listed 
below  alphabetically  and  the  publisher's  name  is  given  so  that 
those  who  wish  may  secure  sample  copies  in  order  to  become 
more  familiar  with  any  or  all  of  them. 

Test  Publisher 

1.  Army  Alpha Stoelting  Company,  Chicago 

2.  Army  Beta Stoelting  Company,  Chicago 

3.  CAVD  Scale T.  C.  Bureau  of  Publica- 

tions, N.  Y. 

4.  Detroit  First  Grade  World  Book,  Yonkers 

5.  Detroit  Advanced  First  Grade.  . World  Book,  Yonkers 

6.  Detroit  Alpha  Public  School  Publishing 

Co.,  Bloomington,  Illinois 

7.  Detroit  Advanced  Public  School  Publishing 

Co.,  Bloomington,  Illinois 

8.  Dearborn,  Series  I Lippincott,  Philadelphia 

9.  Dearborn,  Series  IT Lippincott,  Philadelphia 

10.  Haggerty,  Delta  I World  Book,  Yonkers 

11.  Haggerty,  Delta  II World  Book,  Yonkers 

12.  Illinois  Examination  Public  School  Publishing 

Co.,  Bloomington,  Illinois 

13.  Kingsbury  Primary Public  School  Publishing 

Co.,  Bloomington,  Illinois 

14.  Kuhlmann-Anderson  Test  Bureau,  Minneapolis 
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Test  Publisher 

15.  McCall  Multi-Mental T.  C.  Bureau  of  Publica- 

tions, N.  Y. 

16.  Miller  Mental  Test World  Book,  Yonkers 

17.  Myers  Mental  Measure Newson  & Co.,  New  York 

18.  National  Intelligence  Test  ....World  Book,  Yonkers 

19.  Ohio  State  University  Test  ...Ohio  State  University,  Co- 

lumbus 

20.  Otis  Primary  Test World  Book,  Yonkers 

21.  Otis  Advanced  Tests World  Book,  Yonkers 

22.  Otis  Self-Administering  Tests.  .World  Book,  Yonkers 

23.  Otis  Classification  Tests World  Book,  Yonkers 

24.  Pintner-Cunningham  Primary.  .World  Book,  Yonkers 

25.  Pintner  Primary  Non-Language.  T.  C.  Bureau  of  Publica- 

tions, N.  Y. 

26.  Pintner  Non-Language  Mental  . College  Book  Co.,  Colum- 

bus, Ohio 

27.  Pintner  Non-Language  and 

Educational  College  Book  Co.,  Colum- 

bus, Ohio 

28.  Pintner  Rapid  Survey T.  C.  Bureau  of  Publica- 

tions, N.  Y. 

29.  Pressey  Primary  Public  School  Publishing 

Co.,  Bloomington,  Illinois 

30.  Pressey  Cross-Out Public  School  Publishing 

Co.,  Bloomington,  Illinois 

31.  Princeton  International  Test  ..Princeton  University 

32.  Revised  Army  Alpha  Psychological  Corporation, 

N.  Y. 

33.  Rhode  Island  Intelligence Public  School  Publishing 

Co.,  Bloomington,  Illinois 

34.  Terman  Group  Test World  Book,  Yonkers 

35.  Thorndike  Intelligence  Test  . . . T.  C.  Bureau  of  Publica- 

tions, N.  Y. 

36.  Thurstone  Psychological  Ex- 

amination   Stoelting,  Chicago 

37.  Trabue  Mentimeters Doubleday,  Page,  New  York 
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GRADE  CLASSIFICATION  OF  TESTS 


The  question  as  to  which  tests  are  suitable  for  any  specific 
grade  or  school  is  not  easily  determined.  This  depends  upon 
the  type  of  school.  A test  that  might  be  suitable  for  a second 
grade  in  one  school  might  be  far  too  difficult  for  a second  grade 
in  another  school.  Only  general  suggestions  can  be  given 
below.  Schools  in  a very  backward  neighborhood  should 
choose  easier  tests ; schools  of  a very  select  type  should  choose 
harder  tests.  The  numbers  refer  to  the  tests  in  the  numbered 
alphabetical  list  above. 


Grade 

Kindergarten 

I 

II  

III  

IV  

V 

VI  

VII  

VIII  

IX  


X  .... 
XI  .... 
XII  .... 

College . . . 
All  Grades 


Tests  Recommended 
by  Authors 


24,  25,  33 


, 8,  10, 

13, 

20, 

24, 

25, 

29 

8,  10, 

13, 

20, 

24, 

25, 

29 

8,  10, 

n, 

12, 

13, 

15, 

20 

9,  11, 

12, 

13, 

15, 

18, 

20, 

22,  23, 

26, 

27, 

28 

2,  6,  9, 

II, 

12, 

15, 

18, 

21, 

22>  23> 

26. 

27, 

28, 

30, 

32 

2,  6,  9, 

II, 

12, 

15, 

18, 

21, 

22,  23, 

26, 

27, 

28, 

30, 

32 

2 , 6,  9, 

II, 

12, 

15, 

16, 

18, 

21,  22, 

23, 

26, 

27, 

28, 

30, 

32,  34 

2 , 6,  9, 

II, 

12, 

15, 

16, 

18, 

21,  22, 

23, 

26, 

27, 

28, 

30, 

32,  34 

2 , 7, 

9, 

n, 

16, 

18, 

21, 

2 2 1 32,  , 

34 

•u 

2,  7,  9, 

16, 

21, 

22, 

32, 

34 

• u 

2 , 7,  9, 

16, 

21, 

22, 

32, 

34 

■1, 

2 , 7 , 9> 

16, 

i9, 

21, 

22, 

32, 

34,  35, 

36 

■1, 

2,  7,  ic 

),  2: 

b 3: 

b 35,  36 

•3, 

J4,  17, 

37 

VARIOUS  AIMS  OF  TESTING 
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Tests  must  not  only  be  chosen  to  suit  the  appropriate  level 
of  intelligence  but  also  to  suit  the  aim  of  the  worker.  We  may 
roughly  differentiate  three  degrees  of  thoroughness  with  which 
testing  may  be  undertaken. 

(a)  Survey. — Here  the  aim  is  to  obtain  averages  of  groups, 
rather  than  accurate  ratings  for  each  individual.  Class  com- 
parisons and  school  and  city  comparisons  are  to  be  made.  The 
test  chosen  may  therefore  be  a brief  one  and  it  should  also  be 
one  with  a simple  and  objective  system  of  scoring.  No  tests 
for  Grades  I and  II  are  particularly  well  adapted  for  this  pur- 
pose. The  scoring  of  all  of  them  is  rather  complex  because  of 
the  non-verbal  material.  In  the  intermediate  grades  the  Pint- 
ner  Rapid  Survey  Tests  are  especially  designed  for  this  pur- 
pose. The  Otis  Self-Administering  tests  are  also  easily  handled. 

(b)  Classification. — Here  the  aim  is  to  get  a rating  for  each 
pupil.  Most  of  the  tests  can  be  used  for  this  purpose.  A com- 
bination of  two  or  more  tests  is  desirable.  In  such  combina- 
tions the  writer  believes  that  two  different  types  of  test  are 
better  than  two  very  similar  tests.  Particularly  helpful  is  the 
combination  of  a verbal  with  a non-verbal  or  non-language 
test.  In  the  intermediate  grades  we  may  well  combine  such 
tests  as: 

National  and  Pintner  Non-Language 

Fintner  Rapid  Survey  A -\-  B and  Pintner  Non-Language 

Dearborn  II  and  Haggerty  Delta  II 

Otis  Self-Administering  and  National 

National  and  Multi-Mental 

Multi-Mental  and  Pintner  Non-Language 

National  and  Dearborn 

Otis  Group  and  Dearborn 

In  the  lower  grades : 

Pintner-Cunningham  and  Detroit 

Pintner-Cunningham  and  Pintner  Primary  Non-Language 
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Tn  the  high  school  any  two  may  be  combined,  although  there 
is  a very  great  similarity  between  all  tests  at  this  level. 

(c)  Individual  Diagnosis. — Where  a study  of  any  particular 
child  is  to  be  made,  individual  tests  will  of  course  be  used.  In 
many  cases,  however,  the  results  of  several  group  tests  will  be 
very  helpful.  The  CAVD  test  is  particularly  valuable  here. 
For  individuals  of  high  intelligence  the  Thorndike  Intelligence 
Examination  is  of  great  value.  Wherever  there  is  language 
difficulty  or  deafness  or  a non-English  speaking  background, 
non-language  tests  should  always  be  used. 

Conclusion. — This  brief  description  of  group  tests  must 
necessarily  be  very  unsatisfactory.  To  convey  to  those  unfa- 
miliar with  group  intelligence  tests  any  adequate  notion  of  their 
make-up  and  scope,  it  would  be  necessary  to  reproduce  dozens 
of  the  test  forms,  and  this  would  be  an  impossibility  in  this 
book.  The  reader  is,  therefore,  urged  to  make  himself  familiar 
with  the  different  blanks.  Many  of  the  tests  have  been  repro- 
duced in  psychological  journals  and  sample  copies  of  all  of 
them  can  be  bought  from  the  various  publishers.  The  manuals 
of  directions  accompanying  the  various  tests  give  specific  in- 
structions as  to  how  the  tests  are  to  be  given  and  scored.  They 
also  give  age  and  grade  norms  and  from  these  I.Q.’s  can  be 
calculated  in  the  usual  way. 
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PART  III 


THE  RESULTS 


CHAPTER  VIII 


THE  APPLICATION  OF  INTELLIGENCE  TESTS 

We  have  sketched  in  Part  I the  early  development  of  mental 
tests.  In  Part  II  we  have  surveyed  the  most  important  mental 
tests,  both  individual  and  group,  which  lie  at  the  disposal  of 
the  psychologist.  In  Part  III  we  shall  now  attempt  to  describe 
the  various  fields  in  which  mental  tests  have  been  successfully 
used  and  in  doing  so  we  shall  try  to  sum  up  the  chief  results  in 
each  field.  The  number  of  investigations  in  each  field  has, 
however,  been  so  large,  that  it  would  be  impossible  and  unwise 
to  undertake  to  describe  them  all.  Indeed,  it  would  be  un- 
profitable even  to  list  them  all.  Only  a few  of  the  more  im- 
portant investigations  can  be  described  in  order  to  bring  out  the 
main  contributions  that  intelligence  testing  has  made  to  the 
understanding  of  the  different  groups  of  individuals  studied. 

T he  beginnings  of  the  intelligence  testing  movement  were 
closely  bound  up  with  the  study  of  mental  deficiency  and  ab- 
normality. It  was,  therefore,  quite  natural  that  much  of  the 
earliest  work  had  to  do  with  the  selection  of  mentally  deficient 
children,  bor  a long  time  this  phase  of  intelligence  testing  was 
predominant,  and  we  have  a number  of  studies  dealing  with  the 
mental  examination  of  feebleminded  children  and  the  examina- 
tion of  other  children  for  the  purpose  of  selecting  out  the 
feebleminded. 

Closely  connected  with  feeblemindedness  is  the  problem  of 
juvenile  delinquency,  and  it  was  natural  that  the  juvenile  de- 
linquent should  very  soon  attract  the  attention  of  the  psycholo- 
gist. In  this  way  intelligence  testing  spread  rapidly  from  the 
feebleminded  to  the  juvenile  delinquent  and  in  due  time  to  the 
adult  delinquent.  All  this  work  raised  the  pertinent  question 
as  to  the  relation  between  intelligence  and  crime. 
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It  was  inevitable  that  the  study  of  the  delinquent  child 
should  lead  on  quite  imperceptibly  to  the  study  of  the  de- 
pendent child,  because  of  the  close  proximity  of  these  two 
types  of  children  in  our  juvenile  courts.  We,  therefore,  see  the 
psychologist  comparing  the  mentality  of  delinquents  and  de- 
pendents and  later  on  studying  the  mentality  of  the  dependent 
alone,  as  he  is  found  in  our  children’s  homes,  orphans’  homes 
and  the  like.  The  mere  selection  of  the  feebleminded  in  the 
school  could  not  very  long  hold  the  interest  of  the  psychologist. 
It  was  natural  that  his  interest  should  broaden  and  expand  into 
a study  of  the  mentality  of  children  in  general.  And  in  this 
broadening  process  the  next  striking  phenomenon  was  the  ap- 
pearance of  the  very  bright  or  superior  child.  School  teachers 
and  educators  have,  of  course,  always  realized  that  some  chil- 
dren were  brighter  than  others,  but  it  remained  for  the  psy- 
chologist to  be  able  to  state  definitely  just  how  much  brighter. 
It  is  doubtful  whether  the  very  decided  superiority  of  some 
children  was  really  appreciated  before  the  advent  of  the  psy- 
chological examination. 

We  now  see  the  psychologist  fairly  well  embarked  on  a study 
of  the  mentality  of  children  in  general,  and  a beginning  made 
in  the  classification  of  school  children  into  all  degrees  of  intelli- 
gence by  means  of  the  individual  scales  then  at  his  disposal. 
He  was,  however,  handicapped  in  this  work  by  the  slowness  of 
the  procedure,  the  individual  test  taking  from  half  an  hour  to 
an  hour  for  each  child,  and  the  testing  of  whole  schools  requir- 
ing a corps  of  testers.  This  was  rarely  feasible  and  mental 
examinations  would  have  been  restricted  to  small  groups  of 
children  for  special  purposes,  had  it  not  been  for  the  coming 
of  the  group  test.  With  the  appearance  of  this  method  of  in- 
telligence examination,  it  became  possible  to  test  large  numbers 
of  school  children.  This  brought  in  the  period  of  school  sur- 
veys on  a large  scale  with  their  direct  and  important  influence 
on  the  classification  of  children  according  to  intelligence  for 
the  purpose  of  instruction.  At  the  same  time  the  group  method 
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was  extended  to  other  groups  of  individuals,  soldiers  in  the 
army,  prisoners,  college  students  and  the  like. 

While  the  general  development  of  intelligence  tests  was  tak- 
ing place,  we  note  also  the  extension  of  the  use  of  tests  to 
special  groups  of  individuals.  Notably  among  these  groups  are 
the  blind  and  the  deaf.  The  intelligence  testing  of  the  blind 
and  the  deaf  by  the  group  as  well  as  by  the  individual  method 
has  led  to  an  increased  knowledge  and  understanding  of  the 
specific  problems  encountered  in  the  education  of  these  children. 

During  all  this  development  the  use  of  intelligence  tests  in 
the  study  of  racial  differences  has  been  going  on.  The  most 
thorough-going  studies  have  been  made  on  the  negro  in  Amer- 
ica. Other  races  have  only  been  studied  slightly.  The  possi- 
bilities in  this  line  of  work  are  very  great,  although  there  are 
certain  inherent  difficulties  that  have  not  yet  been  fully  over- 
come. 

The  field  of  industry  and  commerce  is  one  of  the  latest  fields 
in  which  intelligence  tests  have  been  adopted.  Their  value  in 
the  selection  of  employees  and  in  the  classification  of  workers 
with  a view  to  assignment  and  promotion  has  now  been  fully 
recognized  and  they  are  proving  an  important  adjunct  in  the 
solution  of  the  problems  confronting  the  employment  manager 
and  the  business  executive.  In  the  larger  sphere  of  vocational 
selection  and  guidance  mental  tests  are  beginning  to  find  their 
place. 

The  remaining  chapters  of  the  book  will,  therefore,  be  de- 
voted to  the  results  of  intelligence  testing  among  these  various 
groups  of  individuals.  Beginning  with  the  young  normal  child 
we  shall  progress  through  the  grades  up  to  college.  The  chap- 
ter on  “The  Soldier”  will  give  us  our  best  information  about 
general  adult  intelligence.  Then  will  follow  chapters  on  special 
groups  of  individuals  such  as  the  feebleminded,  the  superior, 
the  delinquent,  dependent,  deaf  and  blind.  Racial  problems 
will  be  discussed  in  two  chapters,  one  dealing  with  the  negro  in 
America  and  the  other  with  all  other  foreign  groups.  The 
chapter  on  “The  Employee”  will  deal  with  the  results  of  intelli- 
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gence  testing  in  business  and  industry.  Whether  there  are  dif- 
ferences in  intelligence  between  the  sexes  and  to  what  extent 
intelligence  is  inherited  are  the  topics  for  the  next  two  chap- 
ters, and  the  last  chapter  will  deal  with  intelligence  testing  in 
relation  to  miscellaneous  factors  that  do  not  each  deserve  a 
special  chapter. 


CHAPTER  IX 


THE  PRE-SCHOOL  CHILD 

The  present  interest  in  the  pre-school  child  has  aroused  a 
similar  interest  in  the  problem  of  intelligence  testing  at  this 
age.  To  be  sure,  even  Binet  in  his  earliest  scales  made  some 
provision  for  tests  below  school  age  and  Kuhlmann  in  his  first 
revision  included  tests  for  three  months,  six  months,  and  so  on 
up.  But  for  a long  time  these  tests  were  seldom  used,  because 
of  the  general  lack  of  interest  on  the  part  of  psychologists  in 
the  pre-school  child.  Since  1920,  or  thereabout,  the  very  de- 
cided interest  in  the  infant  and  young  child  has  given  us  many 
studies  of  intelligence  at  these  early  ages.  These  studies  have 
not  been  primarily  concerned  with  intelligence  in  a narrow 
sense,  but  rather  with  the  general  mental  development  of  the 
total  personality,  and  so  we  find  among  the  tests  used  many 
that  would  not  generally  be  called  intelligence  tests  at  a later 
stage  of  growth.  This  mixture  of  tests,  mental  and  motor,  is 
well  seen  in  the  developmental  schedules  of  Gesell  (28)  quoted 
in  Chapter  VI.  It  is  also  seen  in  the  tests  of  Descoeudres. 

Rapid  Development  of  the  Infant.— The  picture  of  the 
first  year  of  a child’s  life  is  one  of  tremendous  growth,  not 
alone  physically  but  also  mentally.  He  makes  more  absolute 
development  during  his  first  twelve  months  than  during  any 
succeeding  twelve-month  period.  This  rapid  development  is 
illustrated  beautifully  by  Gesell’s  comparative  method  of  ob- 
servation. This  method  involves  the  simultaneous  comparison 
of  two  normal  infants  differing  by  a few  months  in  chrono- 
i logical  age.  The  simultaneous  comparison  of  a four  and  a six 
■ months’  infant  allows  one  to  appreciate  the  very  marked  dif- 
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ference  in  development  existing  between  the  two.  And  it  also 
serves  to  give  us  some  idea  of  the  way  in  which  the  immature 
reactions  of  the  four  months’  infant  develop  into  the  more  ma- 
ture reactions  of  the  six  months’  baby.  By  thus  comparing  in- 
fants of  many  different  ages,  we  begin  to  appreciate  the  rapid- 
ity of  development  during  early  life.  Not  only  are  we  im- 
ptessed  with  this  rapidity  of  growth  but  also  with  what  Gesell 
calls  its  orderliness.  “ There  are,”  he  says,  "certain  basic  uni- 
formities in  the  dynamics  of  development  which  apply  to  all 
infants,  normal,  abnormal,  superior,  inferior.  There  is  a large 
system  of  uniformities,  which  characterize  all  normal  infants 
and  keep  them  traveling  on  highly  similar  routes  and  on  highly 
similar  time  tables”  (Gesell,  28,  p.  124).  Because  of  this  fact 
it  is  possible  to  set  up  norms  of  development  which  show  the 
expected  normal  growth. 

Early  Prediction.  By  means  of  such  norms  of  develop- 

ment  some  kind  of  prediction  can  be  made  for  future  growth. 

Gesell  gives  the  results  for  90  cases,  80  per  cent  of  which  were 

first  examined  when  less  than  18  months  old  and  68  per  cent 

when  less  than  12  months  old.  These  90  cases  were  re-exam- 

mec  rom  time  to  time,  some  of  them  many  times,  and  a final 

development  index  arrived  at.  If  now  we  compare  the  first 

with  the  final  index  we  obtain  the  following  results  (Gesell 
28,  p.  147)  ;* 


Final  Developmental 


Below  — 30  ... 

— 30  to  — 10  . 

— 10  to  -f  10  . 
+ 10  to  + 30  . 
+ 30  and  above 


Index 


No.  of 
Cases 


Per  Cent  Correctly 
Predicted  on 
F i rs  t Ex  a m ina  t io  n 


23 

19 

30 

*5 


96 

75 

77 

66 


100 


Total 
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In  8 1 per  cent  of  the  cases  the  final  developmental  level  was 
correctly  predicted  at  the  time  of  the  first  examination.  With 
reference  to  the  very  retarded  cases,  96  per  cent  were  correctly 
placed  at  the  first  examination.  All  of  the  three  very  bright 
cases  were  correctly  predicted. 

Pre-  and  Post-Mature  Birth. — If  an  infant  develops  regu- 
larly, his  developmental  quotient  will  be  fairly  constant  and 
Gesell  finds  this  to  be  in  general  true.  Examples  of  consistent 
regular  development  have  been  discussed  in  Chapter  IV  in 
dealing  with  the  growth  of  intelligence.  Premature  and  post- 
mature  birth  introduce  a large  error  in  the  developmental  quo- 


tients 

of  infants.  The 

error  is 

particularly  large 

during  the 

first  twelve  months  of  life,  and  thereafter  , 

gradually  decreases. 

This  effect  is  well  illustrated  by  Gesell  (28 

> P-  314) 

in  the  fol- 

lowing 

case  of  a child  born  two  months  prematurely : * 

Develop - 

■ Cor- 

mental 

rected 

C.A. 

Age 

C.A. 

Spurious 

Corrected 

Exam. 

M onths 

Months 

Months 

Quotient 

Quotient 

1 . . 

5 

2-5 

3 

50 

83 

2 . . 

7 

4 

5 

57 

80 

3 • • 

8 

5 

6 

62 

83 

4 • • 

9 

5-5 

7 

61 

80 

5 •• 

7-5 

9 

68 

83 

6 . . 

14 

10 

12 

7i 

83 

7 •• 

!5 

10.5 

13 

70 

81 

8 . . 

18 

13 

16 

72 

81 

9 •• 

16 

19 

76 

84 

10  . . 

24 

18 

22 

75 

82 

X .. 

5 yrs. 

4 yrs. 

4-10  yrs.  80 

83 

The  first  column  gives  the  number  of  the  examination,  the 
second  shows  the  usual  C.A.  and  the  third  the  developmental 
age.  Using  the  two  latter  columns  we  obtain  the  spurious  quo- 
tients in  the  fifth  column,  spurious  because  they  do  not  take 

* Prom  Gesell,  A.  Infancy  and  Human  Growth.  By  permission  of  the 
Macmillan  Company,  publishers. 


232 


THE  PRE-SCHOOL  CHILD 


into  account  the  two  months’  prematurity.  These  spurious 
quotients  show  a definite  rise  as  the  child  grows  older  and  they 
give  the  impression  of  a consistent  increase  in  mental  ability. 
If  now,  we  correct  the  chronological  age  by  subtracting  twTo 
months  as  shown  in  column  four,  and  calculate  quotients  in 
the  usual  way,  we  obtain  the  corrected  quotients  in  the  last 
column.  These  quotients  show  the  expected  stability  of  ordi- 
nary development.  The  effect  of  two  months’  prematurity  is, 
therefore,  marked  during  the  first  two  years  of  life  and  does 
not  become  negligible  in  the  calculation  of  the  developmental 
or  intelligence  quotient  until  about  the  age  of  five. 

In  a similar  manner  Gesell  shows  the  effect  on  the  develop- 
mental quotient  of  a postmature  birth  of  one  or  two  months. 
If  no  correction  in  C.A.  is  made  we  find  the  quotient  dropping 
from  150  at  3 months  to  115  at  24  months.  If  a correction  of 
one  month  is  made,  the  quotient  fluctuates  between  no  and 
120,  and  this  is  probably  the  best  estimate.  If  a correction  of 
two  months  is  made  the  quotient  rises  from  90  to  115. 

These  results  of  Gesell  are  important.  They  point  to  a 
source  of  error  in  the  I.Q.  of  the  infant.  They  also  suggest 
an  additional  possible  cause  for  the  greater  fluctuation  of  T.Q.’s 
in  the  pre-school  as  contrasted  with  the  older  child. 

Later  Childhood. — Intelligence  testing  of  children  from 
ages  two  or  three  to  ages  five  or  six  is  much  simpler  than  the 
testing  of  infants  during  the  first  two  years  of  life.  For  these 
later  ages  the  usual  tests  employed  are  the  Kuhlmann-Binet, 
the  Stanford-Binet  and  the  Merrill-Palmer  Scales.  Table  5 
shows  distributions  of  I.Q.’s  from  different  workers.  Good- 
enough  (28)  tested  roo  children  each  at  ages  2,  3,  and  4 with 
the  Kuhlmann-Binet,  Van  Alstyne  (29)  tested  75  children  from 
age  23^  to  314  with  the  Kuhlmann-Binet.  The  cases  reported 
by  Reynolds  (28)  ranged  in  age  from  2 to  5 and  were  tested  on 
either  the  Kuhlmann-Binet  or  the  Stanford-Binet.  Nelson 
(31)  tested  91  three-year-olds  on  both  the  Kuhlmann-Binet 
and  the  Merrill-Palmer  Scales.  Column  I under  Nelson  in 
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Table  5 shows  the  results  for  the  Kuhlmann-Binet,  and  Col- 
umn II  for  the  Merrill-Palmer  Scale. 


TABLE  5 

Frequency  Distribution  of  I.Q.’s  of  Pre-School  Children 


I.Q. 

160-9  

I50_9  

140-9  

I3°'9  

120-9  

110-9  

100-9  

90-9  

80-9  

70-9  

60-9  

50-9  

Total  

Mean  I.Q 

S.D 


Good- 

Van 

Nelson 

enough 

Alstyne 

Reynolds 

1 

11 

• • 

2 

. • 

. # 

9 # 

4 

8 

• . 

# , 

5 

4 

20 

# . 

2 

2 1 

9 

18 

9 

1 

40 

7 

43 

15 

5 

55 

9 

40 

*5 

15 

72 

20 

47 

25 

35 

65 

12 

29 

15 

1 3 

3i 

7 

!5 

7 

14 

7 

1 

9 

3 

5 

4 

• • 

2 

• • 

• • 

• • 

1 

300 

75 
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9i 

91 

106.3 

113.6 

1 14. 1 

107.6 

101.9 

16.2 

21.7 

19.7 

16.5 

14.8 

We  see  from  these  distributions  the  very  decided  tendency 
for  the  mean  I.Q.  to  be  above  100.  This  may  mean  that  the 
cases  tested  by  these  workers  were  in  general  superior  children 
coming  as  they  did  in  most  cases  from  nursery  schools.  It  may 
also  mean  that  the  standardization  of  the  scales  has  been  car- 
ried out  on  rather  inferior  children  and  hence  the  tests  are 
somewhat  too  easy  for  the  normal  child.  The  first  factor  is 
undoubtedly  at  work  in  many  groups  of  young  children  attend- 
ing schools  connected  with  university  child-welfare  institutes. 
Thus  at  Iowa,  Baldwin  and  Stecher  (27),  for  105  children,  ages 

2 to  6,  found  the  mean  I.Q.’s  on  the  Stanford-Binet  to  be  as 
follows : 
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Age  Mean  I.Q. 

2  11 7-9 

3  1 1 1.9 

4  1143 

5  119.8 

6  116.1 


Johnson  (25)  also  reports  I.Q.’s  for  young  children  in  private 
schools : 


Age  Mean  I.Q. 

2 x34-5 

2V2  122.3 

3  114.6 

3^2  1 1 5.9 

4  114.0 

4^ 1 1 5.9 

5  1144 

5P2 115.8 


The  results  of  Cunningham  (27)  allow  us  to  compare  the  mean 
I.Q.  s on  the  Stanford-Binet  of  day  nursery  and  private  school 


cases : 

Mean  I.Q. 

Day  Private 

Age  Nursery  School 

3'3p2  99  124 

3p2‘4 94  120 

4- 4L2  97  13 1 

4/^-5 104  125 

5- 5L2  94  1 18 


These  results  show  clearly  the  superior  selection  of  the  private 
schools,  and  in  this  respect  agree  fairly  well  with  the  results 
for  private  school  children  in  later  life,  as  we  shall  see  in  a later 
chapter.  The  I.Q.  is  a little  higher,  however,  than  might  have 
been  anticipated.  At  the  same  time  the  I.Q.  for  the  day  nurs- 
ery children  is  also  a little  higher  than  might  have  been  ex- 
pected. These  findings,  therefore,  point  to  the  possibility  of 
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the  tests  being  somewhat  too  easy  at  these  early  ages.  But  the 
results  in  general  show  very  decidedly  the  selective  influence 
of  most  of  our  present  pre-school  work.  The  more  intelligent 
parents  appreciate  the  value  of  this  work  and  send  their  chil- 
dren to  the  nursery  schools  and  child  research  institutes.  These 
children  have  generally  good  homes  and  superior  chances  for 
development.  The  children  who  need  pre-school  training  most 
of  all,  namely  the  children  of  the  less  intelligent  part  of  the 
population,  seem  at  present  not  to  be  well  represented  in  these 
schools. 


Peculiar  Difficulties  in  Testing.— In  the  testing  of  the 
pre-school  child  there  are  certain  difficulties  to  be  encountered 
which  are  rarely  encountered  with  older  children.  Shyness, 
timidity,  lack  of  cooperation,  negativism  and  the  like  are  more 
frequently  encountered  and,  when  present,  are  present  to  a 
greater  degree  than  is  usually  the  case  with  older  children. 
The  overcoming  of  such  difficulties  requires  much  experience 
on  the  part  of  the  examiner  and  definite  training  in  the  testing 
of  the  young  child.  The  implication  here  is  not  that  all  young 
children  are  difficult  to  test.  On  the  contrary,  many  are  ex- 
tremely  docile  and  easy  to  manage.  A four-  or  five-year-old 
child  is  frequently  likely  to  be  less  self-conscious  than  an  older 
child  and  hence  may  make  a capital  subject  for  a demonstra- 
tion test  before  a large  audience.  But,  in  many  cases,  timid- 
ity, shyness  or  negativism  may  be  so  great  as  to  seriously  inter- 
fere with  the  ordinary  intelligence  examination. 


Negativism  is  the  tendency  on  the  part  of  the  child  to  refuse 
to  cooperate  with  the  examiner.  It  may  show  itself  in  all  de- 
grees : mere  silence  and  doing  nothing,  where  it  is  difficult  to 
differentiate  from  timidity  or  shyness;  verbal  refusals,  such 
as  I can  t,  or  “I  won’t”  ; active  reactions  against  the  examiner 
or  tests,  such  as  pushing  the  test  away  or  running  out  of  the 
room.  Reynolds  (28)  has  measured  these  negativistic  tenden- 
cies in  229  children,  ages  2 to  5,  and  scored  such  tendencies  in 
13  standard  situations.  She  finds  that  negativism  decreases 


steadily  from  age  2 to  age  5.  x^t  age  2 refusal  “is  rather  to  be 
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looked  upon  as  the  usual  than  as  the  unusual  thing.”  But 
from  then  on  it  should  decrease  sharply  in  the  child.  If  it  does 
not,  the  child  is  evidently  not  developing  normally.  The  nega- 
tivistic  score  correlates  —.53  with  C.A. ; —.48  with  M.A. ; and 
— .09  with  I.Q.  The  implication  of  all  this  for  intelligence 
testing  is,  of  course,  that  we  must  make  allowance  for  refusals 
in  our  test  procedure.  The  Merrill-Palmer  Scale  does  this. 
In  the  other  scales  refusals  are  counted  as  failures,  and  thus 
another  error  is  introduced  into  our  intelligence  rating. 

Stability  of  the  I.Q. — In  general  the  I.Q.  of  young  children 
has  not  been  found  to  be  as  stable  or  consistent  as  the  I.Q.  of 
older  children,  although  the  actual  evidence  for  this  belief  has 
nowhere  been  clearly  set  forth.  If  it  is  true,  the  possible  ex- 
planations are  numerous. 

The  first  possible  factor  is  a purely  arithmetical  one,  namely, 
the  C.A.  unit  used.  As  it  is  at  present  customary  to  use  the 
same  unit,  namely  one  month,  at  all  ages,  then  the  younger 
the  child  the  greater  will  be  the  fluctuation  of  I.Q.  An  addi- 
tional month  credited  at  one  year  increases  the  I.Q.  8 points ; 
at  two  years  4 points ; at  5 years  2 points ; at  8 years  only  1 
point.  We  shall  have  to  measure  in  finer  units  than  months,  if 
we  wish  to  attain  the  same  degree  of  stability  as  at  later  ages. 

A second  possible  factor  is  the  faulty  standardization  of  the 
tests.  If,  as  has  been  suggested,  the  tests  are  not  as  well 
standardized,  being  in  general  too  easy,  then  of  course  the  I.Q. 
of  the  child  would  tend  to  drop. 

A third  possible  factor  is  the  greater  difficulty  of  obtaining 
a true  rating,  owing  to  the  other  factors  discussed  above  under 
negativism  and  timidity.  If  no  allowance  is  made  for  re- 
fusals, then  an  error  in  the  intelligence  score  is  introduced. 

A fourth  possible  factor  is  the  greater  modifiability  of  the 
child  at  these  ages.  It  may  be  that  the  child’s  intelligence  is 
more  susceptible  to  environmental  changes  at  an  early  age 
than  later.  We  have  seen  in  Chapter  IV  that  there  is  some 
evidence  for  this  opinion.  Some  believe  that  the  influence  of 
attending  a nursery  school  may  affect  the  I.Q.  There  is  no 
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such  evidence,  however,  available.  Goodenough  (28)  could 
not  find  any  difference  between  the  gains  in  I.Q.  of  children 
who  had  six  months’  nursery  school  experience  and  those  who 
had  none.  Of  course,  a longer  period  might  cause  some  real 
difference. 

Taking  all  these  possible  factors  into  consideration,  we  can 
readily  see  why  the  I.Q.  of  the  young  child  may  not  be  as 
stable  as  the  I.Q.  of  the  older  child. 

Finally,  it  should  be  noted  that  all  of  the  work  reported 
in  this  chapter  is  based  on  individual  testing.  Very  little  group 
testing  has  been  tried  on  children  below  the  age  of  five.  Some 
three-  or  four-year-olds  who  may  be  in  kindergartens  have  been 
included  in  the  group  testing  carried  on  there.  Group  tests 
have  not  been  constructed  and  adapted  for  children  below  the 
regular  kindergarten,  and  even  in  the  kindergarten  there  are 
decided  difficulties  in  the  giving  of  group  tests. 
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CHAPTER  X 


THE  ELEMENTARY  SCHOOL  PUPIL 

Studies  of  the  intelligence  of  the  ordinary  school  child  are 
very  numerous,  and  it  is  not  the  purpose  of  this  chapter  to 
attempt  to  describe  them  all,  but  rather  to  indicate  the  dif- 
ferent objectives  of  such  studies  in  general  and  to  give  samples 
of  the  results  so  far  obtained.  Apart  from  the  theoretical  in- 
terest attaching  to  a knowledge  of  the  intelligence  of  school 
children,  its  growth,  distribution,  and  correlation  with  teachers’ 
estimates  and  school  work,  we  may  say  that  the  chief  practical 
uses  of  tests  up  to  the  present  time  have  centered  around  their 
value  for  the  purpose  of  classifying  children  into  more  or  less 
homogeneous  intelligence  groups,  and  also  for  predicting  their 
future  success  in  school  work.  These  two  purposes  are  inti- 
mately bound  up  with  each  other.  Classification  in  homo- 
geneous groups  is  justifiable  because  intelligence  correlates 
highly  with  school  success,  and,  therefore,  the  more  homo- 
geneous the  group  the  more  likely  are  the  children  in  the  group 
to  advance  together  at  about  the  same  rate,  be  that  rate  rela- 
tively fast,  normal,  or  slow.  Intelligence  is  not  by  any  means 
the  only  factor  making  for  success  in  school,  but  it  is  a very 
important  factor,  and,  therefore,  the  value  of  intelligence  tests 
in  educational  administration  and  classroom  procedure  is  very 
great. 

Early  Studies. — The  earlier  studies  of  school  children  were 
naturally  made  by  means  of  individual  tests  before  the  advent 
of  group  intelligence  tests.  Most  of  these  early  studies  were 
very  narrow  in  scope,  and  they  were  more  in  the  nature  of 
trying  out  what  the  tests  could  accomplish.  One  of  the  earliest 
is  that  by  Decroly  and  Degand,  who  in  1910  tested  45  children 
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in  a private  school  in  Belgium  ranging  in  age  from  two  to 
twelve  years.  Ihese  children  belonged  to  a good  social  class 
and  the  authors  found  that  they  all  tested  fairly  high.  Decroly 
and  Degand  were  inclined  to  suppose  that  Binet’s  norms  were 
not  satisfactory. 

The  testing  of  children  to  pick  out  the  feebleminded  was  one 
of  the  most  common  purposes  with  the  earlier  workers.  Here 
belongs  the  work  of  Irwin,  who  in  1913  tested  201  unselected 
children  and  found  72%  normal,  12%  backward  and  16% 
feebleminded.  About  the  same  time  Dougherty  (13)  reported 
the  testing  of  483  public  school  children,  ages  six  to  seventeen, 
giving  the  results  in  terms  of  numbers  of  years  retarded  or  ac- 
celerated in  mental  age.  This  author  is  among  the  first  to  sug- 
gest that  tests  should  be  used  for  the  purpose  of  classifying 
school  children  in  general,  although  no  such  classification  on 
the  basis  of  results  is  reported.  In  1914,  the  year  following, 
Adler  reports  the  actual  classification  of  children  based  on  their 
test  records..  She  tested  seventy  first-grade  children  and  di- 
vided them  into  two  sections  of  thirty-five  each  on  the  basis 
of  the.  test  results.  The  superior  section  completed  two  terms’ 
work  in  one  term.  In  the  same  way  eighty-nine  fourth-grade 
children  were  examined  and  the  best  thirty-six  cases  put  to- 
gether in  a faster-moving  section,  and  twenty-two  of  these  chil- 
dren covered  two  terms’  work  in  one  term.  About  the  same 
time  Hicks  (15)  discusses  the  value  of  the  Binet  tests  for  kin- 
dergarten children.  Thirty  kindergarten  children  were  tested 
and  these  results  were  then  compared  with  their  later  work 
in  the  first  grade.  The  author  concludes  that  the  tests  have 
high  prognostic  value  and  that  they  should  be  used  for  the 

purpose  of  classifying  children  in  the  kindergarten  and  first 
grade. 

Dickson  (.20)  reports  the  classification  of  children  in  the  low 
first  grade  in  a school  in  a poor  district  into  three  groups- 
(1)  A border  zone  with  I.Q.’s  85  or  below;  (2)  a dull  normal 
group,  I.Q.  from  75  to  95 ; (3)  a normal  group,  plus  a few  who 
tested  superior.  The  results  of  such  classification  are  reported 
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to  have  been  very  satisfactory  after  watching  the  children  for 
a year  and  a half.  Special  emphasis  is  laid  upon  the  necessity 
for  segregating  the  duller  children. 

Pintner  and  Noble  (20)  report  the  attempt  by  means  of  in- 
dividual tests  to  readjust  all  the  children  in  a school  having 
Grades  I to  VI.  After  testing  all  the  children,  readjustment  on 
the  basis  of  mental  age  was  attempted  so  far  as  feasible.  The 
results  of  the  tests  were  made  one  of  the  important  factors  in 
determining  promotion  from  one  grade  to  another.  Of  the  370 
children  examined,  22  were  skipped  one  whole  grade,  47  were 
skipped  one  half  grade,  41  were  retained  in  the  same  grade,  5 
were  demoted  one  half  grade,  one  was  demoted  one  whole 
grade,  and  the  rest  promoted  the  customary  half  grade.  Two 
classes  for  specially  bright  children  were  formed  in  the  iA 
grade  and  the  2A  grade,  and  an  ungraded  class  was  formed. 
A comparison  of  the  school  before  and  after  the  reclassification 
shows  56.7%  of  the  pupils  normally  placed  in  grades  for  their 
mental  age  before  reclassification,  as  compared  with  71% 
rightly  placed  after  the  reclassification.  Principal,  teachers 
and  superintendent  reported  favorably  as  to  the  progress  of  the 
children  after  reclassification. 

Davis  (22)  reports  the  use  of  the  Binet  tests  for  first  £rade 
children  in  a city  school  system.  The  kindergarten  teachers 
gave  the  tests,  so  that  all  prospective  candidates  for  admission 
to  the  iB  grade  had  mental  age  and  intelligence  quotient  deter- 
mined. Of  277  tested  first  graders,  81  per  cent  with  an  M.A. 
of  6 and  over  were  promoted  from  iB  to  iA,  but  only  59  per 
cent  of  those  having  M.A.’s  between  5.8  to  6.0,  and  zero  per 
cent  of  those  below  M.A.  5.8.  On  the  basis  of  this  type  of 
experimentation  the  author  says,  “in  the  future  it  will  be  our 
policy  to  limit  entrance  to  the  first  grade,  in  so  far  as  feasible, 
to  pupils  who  have  attained  a mental  age  of  six.” 

The  Distribution  of  Intelligence  by  Individual  Tests. — 
There  are  numerous  reports  of  individual  tests  of  unselected 
school  children,  in  addition  to  those  we  have  already  men- 
tioned. Some  of  these  studies  did  not  aim  at  any  practical 
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purpose  in  school  work.  The  results  of  many  of  these  are 
interesting  from  the  point  of  view  of  the  general  distribution 
of  intelligence.  Table  6 gives  the  percentage  distributions, 
according  to  Binet  I.Q.  of  various  groups  of  unselected  chil- 
dren. All  studies  do  not  report  the  results  in  the  same  steps 
of  I.Q. ; hence  the  two  types  of  distribution  shown  in  the  table. 


Fig.  26.— Percentage  Distribution  of  I.Q.’s  from  Nine  Different 

Studies  of  School  Children. 

Berman’s  (17)  results  of  905  unselected  cases  at  all  ages  is 
the  group  upon  which  the  standardization  of  his  Stanford  Re- 
vision is  based  and  it  is,  therefore,  approximately  normal  with 
the  mode  at  I.Q.  100.  It  is  interesting  to  note  how  the  other 
groups  deviate  from  this  normal  type  and  are  shifted  either 
to  the  upper  or  lower  end  of  the  distribution.  Figure  26  gives 
the  general  effect  of  all  the  distributions  shown  in  Table  6 and 
here  we  note  how  all  the  curves  together  give  the  general 
impression  of  a normal  distribution,  and  also  the  shifts  to  the 
right  and  to  the  left.  The  two  middle  curves  with  the  modes 
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about  ioo  are  those  of  Terman  and  Whitcomb.  The  two 
shifted  most  to  the  left  are  those  of  Terman  (19)  for  149  first 
graders,  and  of  Mitchell  (22)  also  for  primary  children. 

Any  single  group,  grade  or  school  may  vary  quite  markedly 
from  the  general  distribution  assumed  for  unselected  children. 
The  selective  factors  of  social  status  and  grade  in  school  are 
at  work.  The  inequality  between  groups  is  strikingly  shown 
by  comparing  the  first  three  reports  of  primary  children.  The 
group  of  1 12  kindergarten  children  tested  by  Terman  must 
have  been  very  superior,  whereas  those  tested  by  Mitchell 
rather  inferior  and  the  first  graders  tested  by  Terman  very 
inferior.  Whitcomb’s  distribution  at  the  bottom  of  the  table 
shows  a kindergarten  group  very  normally  distributed  with 
percentages  much  like  Terman’s  standard  group  for  all  ages 
combined. 

Here  is  a distribution  of  Binet  I.Q.s  for  606  six-year-old 
children  entering  a large  New  York  public  school  (Irwin  and 
Marks.  24) : 


I.Q.  No.  Per  Cent 

o-75  83  13.8 

75-85  94  15-5 

85-95  x49  24-6 

95-105  171  28.2 

105-115  77  12.7 

115-125  23  3.6 

125+  9 1-7 


Notice  that  13.8  per  cent  are  below  l.Q.  75  as  compared  with 
2.6  per  cent  of  Terman 's  unselected  cases,  and  6.3  per  cent  of 
Whitcomb’s  cases.  Again  at  the  other  end  of  the  distribution 
only  1.7  per  cent  rise  above  I.Q.  125  as  compared  with  Ter- 
man’s 2.8  per  cent  and  Whitcomb’s  3.6  per  cent. 

The  Distribution  of  Intelligence  by  Group  Tests. — 
There  are  many  distributions  of  intelligence  by  means  of  group 
tests.  Irwin  and  Marks  (24)  give  the  following  distribution  of 


DISTRIBUTION  OF  INTELLIGENCE 


245 


I.Q.s  on  the  N.I.T.  for  1,225  pupils  in  Grades  IV  to  VIII  for  a 
large  New  York  public  school : 


I.Q.  Per  Cent 

49  and  below 0.1 

50-9  1.0 

60-9  5.6 

70-9  12.8 

80-9  20.6 

9°'9  21.6 

100-9  18.2 

1 10-9  1 1.9 

I2°-9  5-9 

130-9  2.0 

140-9  .• 0.7 


Median  I.Q.  = 94.3 
n = 1,225 

We  note  here  that  the  median  is  somewhat  below  100,  and 
that  there  are  very  few  cases  of  high  I.Q.s. 

Haggerty  (23)  gives  a distribution  of  I.Q.s,  by  grade  for  998 
children  in  the  Austin  Public  Schools  tested  by  the  Haggerty 
Delta  2 Test.  Below  we  give  the  median  I.Q.s  by  grade: 

Grade  Ill  B III  A IV  B IV  A V B V A VI  B VI  A 

Median  I.Q. . . 96  90  93  86  95  98  104  95 

Grade  VII  B VII A VIII  B VIII A IX  Total 

Median  I.Q. . . 104  99  106  101  107  98.3 

For  the  total  school  the  median  I.Q.  is  98.3,  but  the  grades 
vary  quite  markedly.  There  seems  to  be  a general  tendency 
for  the  I.Q.  to  rise  with  the  grade.  The  duller  pupils  tend  to 
be  kept  back  or  to  drop  out. 

Woody  (28)  gives  the  mean  I.Q.s  on  the  Kuhlmann-Ander- 
son  Group  Intelligence  Test  for  the  various  grades  of  Grosse 
He,  Mich. : — 


Grade  IB  I A II  B II A TII  B III  A IV  B IV  A 

I.Q 101  102  121  no  103  103  101  100 
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Grade  V B V A VI  A VII  B VII  A VIII  B VIII  A 

I.Q 97  104  101  no  95  103  102 

Here  the  I.Q.s  fluctuate  considerably  from  grade  to  grade, 
from  a low  95  in  VII  A to  a high  12 1 in  II  B,  and  there  is  no 
general  tendency  for  the  I.Q.  to  increase  with  the  grade. 

Community  Differences. — One  of  the  earliest  studies  is  re- 
ported by  Pintner  (17),  who  gave  a set  of  group  tests  to  the 
school  population  of  an  Ohio  village.  This  was  given  as  part 
of  a general  social  survey  of  the  community.  The  year  fol- 
lowing Paterson  (18)  reported  the  results  of  the  same  group 
test  given  to  the  school  population  of  a Kansas  town,  also  in 
connection  with  a general  social  survey  of  that  community. 
We  may,  therefore,  well  describe  thesg  two  studies  together. 
The  percentage  distribution  of  the  children  as  diagnosed  by 
the  tests  is  as  follows : 


Mental  Rating  Kansas  Ohio 

Very  bright 4.2  0.7 

Bright  15.6  5.8 

Normal  66.0  65.6 

Backward  11.4  25.3 

Dull  2.4  2.6 

No.  of  cases 332  154 


The  median  mental  index  of  the  Ohio  children  is  40  (10 
below  normal),  while  that  of  the  Kansas  children  is  51  (1 
above  normal).  It  is  obvious  that  the  Kansas  group  is  superior 
mentally  to  the  Ohio  group.  This  difference  in  mentality  is 
probably  indicative  of  a like  difference  in  the  mentality  of  the 
adults  in  the  respective  communities,  and  it  may  be  a deter- 
mining factor  in  the  different  social  conditions  of  the  two 
communities.  The  social  surveys  show  a decreasing  popula- 
tion in  the  Ohio  community  and  an  increasing  population  in 
the  Kansas  community ; a lack  of  reading  in  the  Ohio  homes, 
plans  to  increase  library  facilities  in  the  Kansas  town ; poor 
recreation  facilities  in  Ohio,  a recreation  director  in  Kansas, 
and  so  forth.  In  general,  therefore,  there  seems  to  be  a better 
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social  condition  in  the  Kansas  town  than  in  the  Ohio  village, 
and  this  healthier  social  condition  may  be  ascribed  in  part 
to  the  superior  mentality  of  the  Kansas  population.  These 
studies  are  merely  beginnings  of  what  seems  to  the  present 
writer  a splendid  opportunity  for  the  cooperation  on  the  part 
of  psychology  and  sociology  in  a deeper  study  of  community 
differences. 

That  children  in  different  schools,  whether  in  the  same 
school  district  or  in  different  districts,  show  enormous  differ- 
ences in  general  intelligence  is  shown  abundantly  by  group 
intelligence  tests.  Because  of  the  use  of  different  group  tests 
and  different  methods  of  rating  intelligence,  it  is  unwise  to 
attempt  a general  tabular  summary  of  these  studies  for  com- 
parative purposes.  Results  from  a few  sample  studies  will  be 
given. 

A comparison  of  two  similar  cities  is  made  by  Pressey  (19), 
involving  1,049  cases  in  City  and  1,009  cases  in  City  B,  made 
up  of  children  in  Grade  III  to  the  first  year  of  high  school. 
The  two  cities  show  much  the  same  type  of  pupil  material  al- 
though there  are  great  differences  between  schools  in  each  city. 
The  percentage  of  children  in  City  B scoring  at  or  above  the 
median  of  City  A at  each  age  is : 

Age  8 9 10  11  12  13  14  15  16 

Per  cent  ..68  59  51  47  51  54  47  50  50 

A slightly  greater  percentage  of  cases  than  the  10  per  cent 
expectation  in  City  B falls  below  the  10  percentile  score  of 
City  A at  the  ages  for  which  the  results  are  more  reliable. 

Coxe  (21)  reports  the  results  of  the  Otis  test  given  to  24 
sixth  grades  in  24  elementary  schools  in  Cincinnati.  The  aver- 
age score  ranges  from  61.8  to  100. 1,  or  in  terms  of  mental  age 
from  10-8  to  13-  10,  and  yet  all  these  children  are  supposed 
to  be  covering  the  same  curriculum. 

Dickson  and  Norton  (21)  gave  an  abbreviated  form  of  the 
Otis  test  to  1,043  eighth  grade  pupils  in  29  schools.  The 
median  scores  for  these  different  schools  ranged  from  48  to 
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109  with  a median  score  for  all  pupils  of  83.  Here  again  we  see 
the  tremendous  differences  in  mental  make-up  from  school  to 
school.  Individual  scores  range  from  14  to  152  points,  and 
yet  the  pupils  represented  by  this  tremendous  range  in  ability 
are  all  in  the  same  grade  and  are  all  supposed  to  be  doing  the 
same  work.  Comparisons  with  sixth  and  ninth  grade  pupils  are 
made,  and  the  authors  say,  “It  is  evident  that  ability  as 
measured  by  the  test  in  the  eighth  grade  classes  in  some  of  the 
schools  is  equal  to  that  in  a freshman  class  which  has  survived 
a year  in  high  school  and  is  just  ready  to  begin  sophomore 
work ; while  the  ability  found  in  other  eighth  grades  is  no 
better  than  that  of  groups  of  children  who  have  not  yet  com- 
pleted the  sixth  grade.  If  the  test  means  anything  in  terms 
of  ability  to  do  school  work,  certainly  the  actual  accomplish- 
ments of  the  different  classes  graduating  in  January,  1920,  must 
have  varied  widely.” 

A survey  of  all  the  schools  in  a small  city  by  means  of 
several  intelligence  tests  was  made  by  Holley  (20).  In  all, 
2,03°  children  in  all  grades  in  the  eight  elementary  schools 
and  the  one  high  school  in  the  city  were  tested.  Although 
there  are  differences  in  the  median  scores  for  the  same  grade 
from  school  to  school,  the  differences  are  not  very  striking. 
Evidently  the  mental  make-up  of  the  various  sections  of  this 
city  is  fairly  similar  on  the  average.  Again  a study  of  the 
tables  showing  the  distribution  of  the  I.Q.s,  as  calculated  from 
several  group  tests  combined,  for  each  school  and  each  grade 
separately,  shows  great  similarity  from  school  to  school. 
There  are,  however,  great  variations  among  the  grades.  The 
highest  median  I.Q.  for  any  one  grade  is  117  and  the  lowest 
93.  The  percentage  distribution  of  I.Q.s  for  the  total  2,030 
cases  is: 


150-9 

140-9 

130-9 


l.Q. 


Per  Cent 
Pupils 
. 0.2 

1.0 
. 4.0 
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Per  Cent 


l.Q. 

120-Q  

Pupils 

" * •‘t 

I 10-0  0-7  r. 

100-0  

90-9  

8O-9  

70-9  

60-9  

50-9  

The  median  I.Q.  is  106.  The  distribution  is  fairly  sym- 
metrical with  a slight  skewness  towards  the  higher  I.Q.s.  The 
town  is  a university  town  and  this  may  account  for  the  higher 
percentage  of  brighter  pupils  as  contrasted  with  the  backward 
group. 

An  extensive  survey  of  the  schools  of  Utah  is  reported  by 
Snoddy  and  Hyde  (21)  in  which  more  than  15,000  children 
were  tested.  The  differences  in  mental  ability  of  different 
schools  or  communities  are  not  given  and  the  authors  content 
themselves  with  total  distributions  of  those  taking  the  ele- 
mentary and  those  taking  the  advanced  examinations  respec- 
tively. The  two  curves  for  these  groups  show  very  close  ap- 
proximations to  the  normal  probability  distribution. 

Results  by  Woody  (24)  show  the  relationship  between  in- 
telligence and  size  of  city.  He  presents  the  mean  scores  for 
the  National  Intelligence  Test  given  in  three  groups  of  cities, 
comprising  23  cities  in  all : 


Less  Than 

Grade 

5,000 

III 

34-o 

IV  

V 

VI  

VII  

VIII  

Population  of  Cities 


5,000  to 

M ore  T han 

All 

10,000 

10,000 

Cities 

36.7 

40.2 

38.6 

66.3 

68.4 

66.1 

89.0 

90.0 

88.0 

106. 1 

109.6 

107.3 

123-1 

126.0 

124.4 

142.2 

141.6 

140.4 
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We  note  that  in  every  grade  the  score  increases  with  the 
increase  in  population.  The  scores  of  the  largest  cities  are 
about  io  points  higher  than  those  of  the  smallest.  Does  this 
show  the  selective  influence  of  the  large  city  in  attracting  the 
more  intelligent  people? 

Similarly  Coxe  (25)  shows  that  villages  differ  in  the  mental 
ability  of  their  school  children.  Here  are  the  median  mental 
ages  of  the  Otis  Classification  Test  for  several  villages  for 
Grades  V and  VI : 


Village  Grade  V Grade  VI 

1 10.3  10.9 

2 10.6  11. 7 

4 11.3  12.7 

8 11. 6 12.9 

9 10. o 10.9 

12  10.8  11. 9 

14  10. 1 10.4 

23  10.7  12.2 

25  10. 1 11. 7 

26  10.5  1 1.6 

27  11. 2 12.3 

28  10.6  12.0 

3i  9-7  11. 2 

33  • 10.3  10.9 

35  10.8  11. 5 

36  10.6  12.3 

37  11.3  13.2 

Median  10.6  n 7 


There  is  a range  of  almost  2 years  in  Grade  V and  of  almost 
3 years  in  Grade  VI. 

Kempf  and  Collins  (29)  in  a mental  survey  of  two  Illinois 
counties  find  the  northern  county  decidedly  superior  to  the 
southern  county  in  intelligence.  For  4,483  children  in  the 
northern  county  the  median  I.Q.  is  102  ; whereas  for  677  chil- 
dren in  the  southern  county  the  median  I.Q.  is  only  88. 
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Comparison  of  City  and  Country  Children. — Book  (18) 
uses  the  results  of  a survey  of  1,165  children  in  several  schools 
in  Grades  III  to  VIII  to  draw  a comparison  between  city  and 
country  children.  The  median  scores  for  each  age  for  the  two 
groups  are  as  follows: 


dge  City  Country 

8 67  50 

9 74  58 

1°  93  62 

11  105  89 

12  116  97 

13  125  107 

14  122  no 

x5  115  1 1 7 


Thus  at  each  age,  with  the  exception  of  age  15,  the  elementary 
school  children  of  the  city  show  higher  intelligence  scores  than 
those  of  the  country.  The  author  remarks,  “If  we  take  the 
years  8 to  13  inclusive  for  the  city  and  country  we  find  that 
only  24  per  cent  of  the  country  children  rate  above  the  medians 
for  the  city  and  only  2 per  cent  score  above  the  highest  10 
percentile  of  the  city  children.  Of  the  country  children  27 
per  cent  rate  below  the  lowest  10  percentile  for  the  city.” 
Pintner  (18)  compared  four  city  schools,  a village  school  and 
a rural  school.  The  median  percentiles  of  the  four  city  schools 
were  58.5;  58.5;  47;  44.5;  for  the  village  school,  30;  and  for 
the  rural  school,  17.  Differences  in  the  actual  native  ability 
of  the  various  groups  examined  and  not  differences  in  the 
methods  of  teaching  and  the  like  are  presumed  to  be  the 
reason  for  this  variation.  Pressey  and  Thomas  (19)  also  find 
the  country  children  below  the  city  children.  They  compare 
321  country  children  with  the  age  norms  for  city  children 
and  find  the  following  percentages  testing  at  or  above  the 
median  for  the  city  children : 


Age  10  11  12  13 

Per  cent  29  33  21  25 
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These  percentages  are  very  similar  to  the  percentage  found  by 
Book  mentioned  above.  Pressey  and  Thomas  furthermore 
divide  their  country  children  into  those  living  in  a poor  dis- 
trict where  the  land  is  hilly  and  the  soil  poor  and  those  living 
in  a good  district.  They  find  the  children  in  the  better  dis- 
trict to  be  superior  to  those  in  the  poorer  district.  In  the 
former  district  36  per  cent  are  above  the  median  for  the  city 
children  as  contrasted  with  only  20  per  cent  in  the  latter. 
This  would  fit  in  with  the  hypothesis  that  the  more  intelligent 
tend  to  find  the  better  land  and  better  opportunities. 

Van  Wagenen  (29)  in  an  extensive  survey  of  about  4,000 
rural  children  and  8,000  town  and  city  children  in  Grades  VII 
and  VIII  finds  that  “the  seventh  grade  rural  pupils  are  ap- 
proximately four  months  younger  mentally  than  the  town  and 
city  pupils  of  the  seventh  grade,  while  the  eighth  grade  rural 
pupils  are  approximately  six  months  younger  mentally  than 
the  town  and  city  pupils  of  the  same  grade.” 

In  the  comprehensive  survey  by  Kempf  and  Collins  (29)  of 
two  Illinois  counties  we  find  median  I.Q.s  for  urban  and  rural 


children  as  follows : 

Northern 

Southern 

County 

County 

Urban  

103.5 

9i 

Rural  

95 

84 

Considering  native  whites  alone,  we  find  in  the  northern  county 
a median  I.Q.  of  108  for  urban  children  and  99  for  rural 
children. 

In  England  Thomson  (21)  also  comments  upon  the  selective 
influence  of  cities  but  he  also  found  a large  percentage  of 
high  I.Q.s  in  small  schools  in  remote  country  districts  far 
away  from  large  cities: — “The  distribution  of  intelligence  sug- 
gested by  the  tests  is  such  that  the  highest  ability  appears  to 
be  found  close  to  the  cities  and  far  away  from  the  cities,  the 
intermediate  areas  having  few  cases  of  high  ability,  as  though 
they  were  drained  by  selection.”  This  work  was  done  in  the 
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county  of  Northumberland,  England,  and  the  superior  intellect 
found  in  these  remote  country  schools  may  be  due  to  very 
special  causes.  It  does  not  seem  to  be  found  in  other  remote 
country  schools  in  Yorkshire  or  the  southwest  of  England 
(Marsden,  29)  nor  have  any  workers  in  the  United  States 
reported  similar  findings  in  remote  country  districts. 

In  general,  therefore,  it  would  appear  as  if  the  urban  dis- 
tricts rate  higher  in  intelligence  than  rural  districts  and  that 
this  is  due  to  the  migration  of  superior  intelligence  to  the  cities. 
This  does  not  mean  that  all  rural  districts  are  low  in  intelli- 
gence. On  the  contrary  some  may  be  very  high,  and  the  differ- 
ence in  any  case  is  not  very  great.  Some  of  the  difference  that 
exists  may  be  due  to  the  fact  that  the  tests  themselves  favor 
city  children  or  that  city  children  are  more  familiar  with 
tests,  but  all  of  the  difference  is  not  likely  to  be  explained 
away  by  these  suggestions. 

Private  Schools. — Several  surveys  of  the  intelligence  of 
children  in  private  schools  in  the  East  have  been  made  and 
all  of  these  agree  in  showing  that  the  pupils  of  such  schools 
are  very  markedly  above  the  average  in  intelligence.  Rogers 
(28)  reports  results  from  schools  in  the  neighborhood  of  Phila- 
delphia, Wood  (29)  from  schools  in  New  York  and  New  Eng- 
land and  Dearborn  and  Cattell  (30)  from  Boston.  Table  7 
shows  the  percentage  distribution  of  these  I.Q.s  for  private 
children.  In  the  last  column  for  purposes  of  comparison  is 
given  the  percentage  distribution  of  I.Q.s  of  4,925  public  school 
children  mainly  in  New  York  City.  The  median  I.Q.  for  the 
private  school  children  is  115  to  119,  and  for  the  public  school 
slightly  below  100.  If  we  consider  those  with  I.Q.s  above 
120  as  bright,  then  we  have  in  the  private  schools  from  35  to 
41  per  cent  in  this  group  as  contrasted  with  about  10  per 
cent  in  the  public  schools.  Conversely,  we  find  a very  small 
percentage  of  dull  children  below  80  I.Q.  in  the  private  schools, 
only  1. 1 per  cent  of  the  Rogers  data  and  o.r  per  cent  of  the 
Wood  data ; whereas  the  public  schools  show  about  19  per  cent. 
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TABLE  7 


Percentage  Distribution  of  I.Q.s 

in  Private  and 

Public  Schools 

New  York 

Public 

Private 

Private 

Private  Schools 

I.Q.s 

Rogers 

Wood 

Dearborn  Pintner 

150-up  

2.4 

0.6 

1.9 

0-5 

140-9 

4.0 

1.0 

4.4 

0.7 

130-0 

10.0 

8.0 

14.4 

2-5 

120-9 

19.0 

31.6 

24.8 

6.6 

1 10-9  

29.0 

35-8 

26.9 

12.6 

100-9 

23.0 

16.9 

16.2 

19.8 

90-9 

8.0 

4.9 

8.0 

20.6 

80-9 

3-o 

1. 1 

2.6 

17.2 

70-9 

0.7 

0.1 

o-5 

12.7 

70  and  below 

0.4 

0.2 

6.6 

Median  I.Q.  . . 

• • • 

1 15 

118 

1 19 

96 

n 

3,522 

LI57 

1,295 

4,925 

Another  way 

of  showing 

this  difference  in  mental  calibre  is 

to  compare  the 

■ average  mental  age  by 

grade. 

Rogers  gives 

these  averages 

for  private  school  children  as  contrasted  with 

Terman’s  averages 

• 

Grade 

Private 

Public 

I 

6-10 

II  

7-n 

Ill  .... 

...  9-1 1 

9-0 

IV 

9-1 1 

V 

1 1-0 

VI 

•••  13-5 

12-1 

VII  .... 

•••  15-0 

x3-i 

VIII  . . . 

. ..  15-10 

14-2 

IX  .... 

. . . 16-6 

15-4 

This  big  gap  in 

intelligence  between  publ 

ic  and  private  school 

children  seems 

to 

be  the 

customary  thing  at 

least  in  the 
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eastern  part  of  the  United  States  where  private  schools  are 
numerous.  Such  schools  are  primarily  training  grounds  for  the 
elite  in  intellect.  Their  problems  must  necessarily  be  very 
different  from  those  of  the  average  public  school.  Their 
methods  of  instruction,  courses  of  study  and  general  educa- 
tional policies  may  differ  radically  from  those  of  the  public 
schools.  Educational  innovations  that  are  successful  in  pri- 
vate schools  may  not  be  at  all  suitable  for  public  schools 
because  of  the  decided  difference  in  intelligence  between  the 
pupils  of  these  two  types  of  school. 

Overlapping  in  Ability.— Madsen’s  (22)  tests  of  12,000 
children  bring  out  strongly  the  facts  as  regards  the  overlapping 
of  ability  among  children  in  different  grades.  He  also  uses 
the  data  to  show  the  well-known  fact  that  the  older  children 
in  a given  grade  are  the  duller  and  the  younger  are  the 
brighter.  He  shows  for  each  grade  facts  similar  to  those  which 
we  give  below  for  grade  IV : 

Average  I.Q.  at  Age 
8 9 10  11  12  13  14 

142  107  86  62  56  59  46 

In  this  grade  the  youngest  children  have  an  average  I.Q.  of 
142  and  the  oldest  of  46.  There  is,  of  course,  no  criticism 
necessarily  implied  in  this  sort  of  distribution,  provided  the 
mental  ages  of  the  children  are  more  or  less  equal.  In  the 
above  distribution  this  is  not  the  case.  Turning  the  data 
into  mental  ages  and  considering  age  8 as  equivalent  to 
8 yrs.  6 mos.,  and  so  on  for  the  other  ages,  we  get  the  following 
facts  for  grade  IV : 

Average  M.A.  at  Age 

8 9 10  1 1 12  13  14 

12-1  10-2  9-0  7-2  7-0  7-1 1 6-8 

Here  again  we  see  that  the  younger  children  of  C.A.  8,  9 and 
10  are  in  absolute  intelligence  above  the  older  children  of 
ages  n,  12,  13  and  14.  If,  as  Terman  says,  a mental  age  of 
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io  should  be  the  standard  for  grade  IV,  we  might  expect  the 
following  I.Q.s  for  children  of  different*  chronological  ages : 

Average  I.Q.  for  Age 
S q 10  1 1 J2  jj  14 

118  105  95  87  80  74  69 

A comparison  of  this  ideal  arrangement  with  the  one  actually 
found  by  Madsen  shows  much  less  difference  in  the  spread 
of  I.Q.s  for  the  different  chronological  ages. 

Terman  (22)  discusses  this  problem  of  overlapping  or  the 
heterogeneity  in  intelligence  within  a given  grade  and  shows 
many  sample  distributions.  He  says,  “The  condition  may  be 
summed  up  by  the  statement  that,  in  general,  from  20  to  25 
per  cent  of  the  pupils  of  a given  grade  have  attained  a mental 
age  about  as  high  as  the  median  mental  age  of  the  next  higher 
grade,  while  the  lowest  20  to  25  per  cent  in  the  same  grade  are 
about  as  low  in  mental  age  as  the  median  for  the  next  grade 
below.” 

The  great  differences  in  intelligence  that  may  be  expected 
in  the  same  grade  in  different  schools  or  in  different  rooms  of 
the  same  school  are  well  shown  in  Terman 's  (20)  report  of  the 
intelligence  of  five  first  grade  classes : 


Room  Median  M. A.  Median  I.Q. 

1 5-7  76 

2 6.0  87 

3 6.0  85 

4  7.2  108 

5  7-8  112 


Plere  we  range  from  a group  whose  median  I.Q.  denotes  border- 
line mentality  and  in  which  there  are  probably  many  feeble- 
minded children,  to  a group  whose  median  I.Q.  denotes  su- 
perior intelligence  and  which,  therefore,  contains  more  than 
fifty  per  cent  superior  children. 

Mental  Age  Standards  for  Grading. — In  the  placing  of 
school  children  in  grades  in  terms  of  their  mental  age,  what 
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mental  age  standards  should  be  adopted  ? On  the  assumption 
that  the  average  age  of  school  entrance  is  about  bl/2  years, 
Terman  (19)  gives  the  following  standards: 


Grade  M ental  Age 

I 6^2  to  7^4  or  about  7 

II  7^2  to  8^2  or  about  8 

HI Sl/2  to  gJ/2  or  about  9 

IV  gy2  to  ioj/2  or  about  10 

V  10^2  to  iij/2  or  about  n 

VI  nl/2  to  ny2  or  about  12 

VII  1 2 y2  to  1 $y2  or  about  13 

VIII  1 3^2  to  14^2  or  about  14 

High  School  I 1414  to  15^2  or  about  15 

The  median  mental  ages  actually  found  according  to  Ter- 
man (19)  are  as  follows: 

Grade  Median  M. A.  No.  of  Cases 

I 6-10  341 

II  7-11  189 

HI  9-0  181 

IV  9-ii  253 

V 11-0  226 

VI  12-1  236 

VIT  13-1  i93 

VIII  14-2  180 

High  School  I 15-4  137 


CLASSIFICATION 

Intelligence  tests  are  frequently  used  in  school  work  in  order 
to  help  in  the  formation  of  more  homogeneous  groups.  Some- 
times this  ability-grouping  is  based  entirely  upon  intelligence 
tests,  but  generally  other  factors,  such  as  school  achievement, 
general  health  and  teacher  judgment,  are  also  taken  into  ac- 
count. So  far  as  intelligence  measures  are  concerned,  we  have 
in  the  M.A.  and  I.Q.  two  different  indicators.  The  M.A. 
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shows  the  present  attainment  of  the  pupil  and  indicates  the 
grade  in  which  he  should  be  able  to  work.  The  I.Q.  is  a 
measure  of  his  probable  rate  of  progress  and  indicates  the 
section  of  the  grade  (slow,  average  or  fast)  for  which  he  is 
best  suited. 

Mental  Age  to  Determine  Grade. — In  placing  a child, 
therefore,  the  M.A.  is  first  considered  in  order  to  adjust  him 
as  well  as  possible  to  the  grade  in  which  he  may  do  his  best 
work.  If  he  is  a very  bright  child,  it  may  be  feasible  to  ad- 
vance him  a grade  or  so  above  that  in  which  he  now  is,  or  at 
least  let  him  move  more  rapidly  through  such  grades.  Skip- 
ping a grade  or  half  grade  may  be  very  desirable,  because 
many  bright  children  are  wasting  their  time  and  becoming 
bored  and  are  doing  poor  work  in  grades  where  the  work  is 
far  too  easy  for  them.  Skipping  or  acceleration  may  at  times 
be  advisable  with  a child  of  high  M.A.  even  when  the  educa- 
tional age  or  school  mark  is  relatively  low.  Such  treatment 
may  be  a valuable  incentive  toward  work  more  in  accordance 
with  his  real  intellectual  capacity.  At  the  same  time  no 
acceleration  or  skipping  should  be  attempted,  if  the  child  is  in 
poor  health,  or  if  the  teachers  concerned  are  not  favorably  dis- 
posed toward  the  experiment.  A teacher  must  cooperate 
heartily  in  helping  the  child  make  the  necessary  new  adjust- 
ments. 

Proper  classification  is  very  important  in  the  kindergarten 
and  first  grade.  The  first  year  or  two  of  school  life  may 
frequently  determine  the  amount  of  effort  a child  will  put  into 
his  future  school  work.  A very  bright  child  with  mental 
ability  well  beyond  that  required  for  first  grade  work,  if  left 
in  the  first  grade,  will  not  need  to  exert  any  mental  effort  to 
accomplish  the  work.  He  receives  commendation  from  the 
teacher  for  doing  easy  tasks  and  so  learns  to  be  satisfied  with 
that  type  of  performance.  And  so  he  may  continue  during  his 
scholastic  career,  satisfied  with  work  far  below  the  level  of 
his  ability. 

In  this  general  w^ay,  therefore,  the  M.A.  will  help  to  deter- 
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mine  the  proper  grade.  Bright  children  can  be  accelerated. 
Dull  children  can  be  prevented  from  being  pushed  ahead  too 
fast,  so  that  their  school  work  becomes  a burden  to  them  and 
their  only  wish  is  to  leave  school  as  soon  as  possible.  The 
greatest  satisfaction  is  achieved  when  children  are  working 
at  their  true  level  of  ability. 

The  I.Q.  for  Sectioning. — In  large  schools,  where  there 
aie  several  sections  of  each  grade,  a further  refinement  in 
classification  can  be  made.  Supposing  we  have  placed  all  our 
chddren  in  the  most  appropriate  grades  according  to  their 
mental  ages  and  a due  consideration  of  any  other  important 
factors,  then  we  will  find  that  the  children  in  any  one  grade 
will  vary  greatly  in  I.Q.  There  will  probably  be  a scattering 
of  I.Q.s  all  the  way  from  about  80  to  about  150.  The  actual 
lange  of  I.Q.s  in  any  particular  case  will  be  determined  by  the 
neighborhood  in  which  the  school  is  located.  Here  is  the  fre- 
quency distribution  of  the  I.Q.s  of  a V-A  grade  tested  on  the 
National  Intelligence  Test : 

I.Q. 

I3°'i39 
120-129 
110-119 
100-109 

9°-99 
80-89 
70-79 
60-69 
50-59 

Total  ^ 

Now,  even  if  all  these  children  have  the  same  mental  age 
at  the  beginning  of  the  year,  and  therefore  are  capable  of 
doing  the  same  work,  yet  the  various  I.Q.s  indicate  various 
rates  of  growth,  various  rates  of  ability  to  progress  with  their 
school  work.  To  the  extent  that  the  I.Q.  is  constant,  the  child 


Frequency 

2 


14 

16 
22 
18 
1 1 

7 

1 
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with  an  I.Q.  of  50  will  only  grow  half  a year  in  mentality 
during  the  year;  the  child  with  an  I.Q.  of  100  will  grow  a 
whole  year ; and  the  child  with  the  highest  I.Q.  will  grow  a year 
and  a third.  If,  therefore,  we  pay  no  attention  to  their  I.Q.s 
in  classification,  we  shall  have  increasing  differences  in  mental 
age  as  the  year  progresses.  The  natural  thing  to  do,  therefore, 
is  to  divide  them  into  sections  according  to  their  I.Q.s,  so 
that  the  classes  will  be  as  homogeneous  as  possible  from  the 
point  of  view  of  rate  of  growth  of  mental  ability.  In  the 
example  given  above,  three  rooms  and  three  teachers  were 
available.  The  thirty  highest  I.Q.s  were  put  in  one  section, 
the  next  thirty-five  in  another  section  and  the  lowest  twenty- 
eight  in  another  section.  Just  where  the  lines  should  be  drawn 
for  the  different  sections  will  always  depend  upon  the  num- 
ber of  rooms,  the  size  of  rooms,  the  number  of  teachers,  and 
so  on.  In  general  it  is  better  to  make  the  highest  and  lowest 
sections  somewhat  smaller  than  the  intermediate  sections,  if 
possible,  because  the  differences  in  I.Q.  will  be  greater  in  the 
former  than  in  the  latter. 

The  general  scheme  of  classification  outlined  above  does 
not  take  adequate  care  of  extreme  cases.  Children  of  ex- 
tremely high  intellect  would  be  so  far  advanced  beyond  their 
mates  of  similar  chronological  age,  and  children  of  ex- 
tremely low  intellect  would  be  so  far  retarded,  that  difficulties 
of  adjustment  would  undoubtedly  take  place.  A seven-year- 
old  boy  with  an  M.A.  of  1 1-7  and  an  I.Q.  of  165  in  the  sixth 
grade  or  a thirteen-year-old  boy  with  an  M.A.  7-7  and  an  I.Q. 
of  58  in  the  second  grade  would  be  examples  of  socially  malad- 
justed children.  For  such  extreme  cases  special  classes  are 
desirable. 

Other  Classification  Methods. — The  general  plan  of  using 
the  M.A.  for  grading  and  the  I.Q.  for  sectioning  takes  no 
special  account  of  educational  attainment.  McCall  and  Bixler 
(28)  recommend  a method  which  pays  more  attention  to 
educational  attainment  on  standard  tests.  Having  chosen  a 
battery  of  educational  and  intelligence  tests  the  G or  grade 
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scores  for  each  test  are  computed.  Then  the  various  G scores 
for  the  several  educational  tests  are  combined  into  a single  G 
score  for  educational  attainment.  The  Gi  (intelligence)  and 
the  Ge  (education)  are  now  combined,  by  weighting  if  de- 
sirable, into  a final  Gp  or  grade  score  for  placement.  This  Gp 
will  determine  the  grade  a child  should  be  in,  considering  his 
intelligence  and  educational  attainment.  Very  complete  tables 
have  been  constructed  for  the  interpretation  of  these  G scores, 
taking  into  account  the  month  of  schooling  in  which  the  testing 
takes  place  and  the  type  of  school,  i.e.,  whether  it  attempts 
0.9  or  1.0  or  1. 1 standard  grades  per  year. 

Classification  in  Practical  Use. — The  work  of  Brooks  (22) 
may  be  mentioned  as  a good  example  of  the  use  of  group  in- 
telligence tests  in  a school  district  by  a practical  school  man  in 
the  field.  His  distribution  of  592  children  according  to  grade 
and  ideal  mental  age  (allowing  two  years  as  normal  for  each 
grade,  e.g.,  M.A.  6 to  7-  n for  grade  I,  7 to  8-  n for  grade 
II,  etc.)  shows  89  cases  or  15  per  cent  of  the  pupils  working 
“above  or  below  their  mental  capacities.  Of  these  7.1  per  cent 
are  working  above  or  trying  to,  and  7.9  per  cent  are  working 
below.”  He  then  goes  on  to  show  how  to  improve  the  grouping 
of  the  children,  taking  into  consideration  the  practical  neces- 
sities of  the  school  situation.  He  shows  a decided  preference 
for  the  intelligence  test  as  contrasted  with  the  achievement 
test  for  classification  purposes. 

The  educational  achievement  of  children  in  grade  VIIB, 
sectioned  on  the  basis  of  intelligence  tests,  is  reported  by 
Theisen  (22).  After  one  semester’s  work  the  classes  were 
tested  by  means  of  standard  educational  tests  and  the  brighter 
sections  were  shown  very  definitely  to  have  covered  much  more 
ground  than  the  others.  Most  interesting  in  this  report  are  the 
comments  of  the  teachers  upon  this  method  of  sectioning 
classes. 

That  homogeneous  classification  reduces  the  number  of 
failures  is  pointed  out  by  Torgerson  (26).  The  percentage  of 
failures  among  2,500  pupils  in  the  first  six  grades  was  reduced 
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from  12.2  per  cent  before  classification  to  7 per  cent  after 
classification ; and  among  686  pupils  in  Grades  VII  to  IX  the 
reduction  was  from  16  to  13  per  cent.  Other  workers  report 
similar  reductions  in  failures  after  a period  of  homogeneous 
classification. 

It  is  also  claimed  by  some  that  ability  grouping  leads  to 
increased  educational  attainment.  Thus  Torgerson  (26)  com- 
pared his  1,222  classified  pupils  with  4,327  other  non-classified 
pupils  on  the  Thorndike-McCall  Reading  Test.  His  classified 
pupils  had  82.8  per  cent  normal  grade  reading  ability  as  con- 
trasted with  6 r.6  per  cent  of  the  unclassified.  Furthermore 
only  7.2  per  cent  of  the  classified  were  retarded  more  than  one 
year  in  reading,  whereas  23.9  per  cent  of  the  unclassified  were 
so  retarded.  There  is  no  direct  evidence,  however,  that  this 
superiority  in  reading  was  caused  only  by  ability  grouping. 

Some  results  of  the  Detroit  plan  of  classifying  children 
into  three  groups,  X (high),  Y (medium)  and  Z (low),  have 
been  reported  by  Berry  (22).  Pupils  are  tested  by  the  Detroit 
First  Grade  Intelligence  Test  on  their  entrance  to  the  first 
grade.  For  10,316  pupils  at  the  end  of  the  first  semester 
there  were  the  following  percentages  of  promotions:  96.7  for 
the  X group,  85.2  for  the  Y,  and  62.6  for  the  Z.  Eleven  times 
as  large  a percentage  of  Z pupils  failed  of  promotion  as  of  X 
pupils.  Similarly  in  the  amount  of  work  done  during  a semes- 
ter, we  find  91.5  per  cent  of  the  X group  doing  one  semester’s 
work  or  more,  71.5  per  cent  of  the  Y group  and  only  45.1  per 
cent  of  the  Z group.  More  than  half  of  the  Z group  failed  to 
complete  one  semester’s  work  in  one  semester.  Keener  (26) 
reports  the  results  of  classifying  218  VIIB  pupils  into  six 
sections  on  the  basis  of  Otis  Classification  scores.  This  sec- 
tioning was  done  in  September  and  followed  by  the  Stanford 
Achievement  Test  in  January  and  May.  The  mean  educa- 
tional achievement  scores  for  each  section  increase  steadily 
from  the  lowest  to  the  highest  section,  and  the  improvement  in 
educational  score  from  January  to  May  shows  least  improve- 
ment in  the  three  lowest  sections  and  most  in  the  three  highest 
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sections.  There  are  other  studies  of  the  same  type  as  the 
last  two  mentioned.  The  defect  of  such  studies  is  clear. 
They  lack  control  groups.  They  do  not  show  that  the  gains 
made  are  due  to  homogeneous  classification.  Similar  gains 
may  be  made  among  heterogeneous  groups. 

Worlton  (27-28)  attempts  to  supply  the  above-mentioned 
deficiency  and  compares  bright  pupils  in  homogeneous  sec- 
tions with  bright  pupils  in  heterogeneous  sections.  He  finds 
that  the  educational  achievement  scores  of  the  former  are 
appreciably  higher  than  the  educational  scores  of  the  latter 
group  and  he  attributes  this  difference  to  the  method  of  classi- 
fication. Other  investigators,  however,  have  not  been  able  to 
find  any  improvement  in  achievement  resulting  from  homo- 
geneous grouping.  The  most  careful  study  leading  to  this 
negative  conclusion  is  that  of  Purdom  (29).  Although  dealing 
with  first  year  high  school  pupils,  we  will  mention  it  in  this 
chapter.  His  sectioning  was  based  on  the  Terman  Group  Test. 
Sections  were  equated  for  age,  sex  and  intelligence  score,  some 
being  homogeneous  and  some  heterogeneous.  He  found  that 
homogeneous  sections  did  not  gain  more  on  standard  tests  or 
on  semester  grades.  No  degree  of  intelligence,  whether  bright, 
normal  or  dull,  showed  the  advantage  of  homogeneous  group- 
ing.  The  teachers  believed  that  homogeneous  grouping  was 
better,  but  Purdom  could  find  no  evidence  of  this  in  the 
achievement  of  the  pupils. 

From  such  studies  as  these  we  may  conclude  that  the  classi- 
fication of  pupils  into  homogeneous  sections  is  no  universal 
panacea  for  all  educational  ailments.  Mere  classification  may 
give  more  opportunity  for  individual  differences  in  intellect 
to  assert  themselves,  but  this  does  not  seem  always  to  follow. 
Evidently  much  still  remains  to  be  done  by  the  teacher. 
Courses  of  study  and  methods  of  instruction  must  be  adapted 
to  the  different  levels  of  ability  and  much  experimentation  is 
still  required  in  order  to  find  out  how  this  may  best  be 
accomplished. 
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Combined  Mental-Educational  Tests. — The  methods  pro- 
posed by  various  workers  for  combining  intelligence  and  edu- 
cational tests  in  school  measurement  have  been  discussed  in 
Chapter  V and  the  special  sets  of  tests  devised  for  such 
methods  have  been  described  in  Chapter  VII.  We  shall  give 
here  sample  results  from  such  combined  measures. 

Pintner  and  Marshall  (21),  using  the  scheme  of  mental  and 
educational  indices,  report  results  from  56  schools  of  various 
sizes,  both  city,  village  and  rural.  They  show  how  the  com- 
bination of  mental  and  educational  tests  may  be  used  to  pick 
out  the  children  who  are  not  working  up  to  mental  capacity, 
and  in  the  same  way  classes  and  entire  schools  not  making  use 
of  all  the  intelligence  possessed  by  their  pupil  material  may 
be  discovered.  They  go  on  to  point  out  that  this  double 
measure  is  the  only  fair  way  to  make  comparisons  as  to  the 
relative  efficiency  of  different  schools  or  school  systems.  The 
usual  comparison  between  schools  as  to  gross  educational  ac- 
complishment is  not  a fair  measure  of  efficiency.  They  show 
how  schools  vary  extraordinarily  in  the  extent  to  which  they 
are  utilizing  the  intelligence  of  their  pupils.  In  general,  chil- 
dren possessing  superior  intelligence  are  the  ones  who  are  not 
working  up  to  possible  accomplishment,  and  the  final  verdict 
is  that  our  educational  system  is  failing  to  make  use  of  vast 
stores  of  intelligence  which  lie  hidden  and  undiscovered. 

Murdoch  (22)  reports  the  Achievement  Quotients  of  all 
pupils  in  grades  III  to  VIII  in  a private  school.  Separate 
A.Q.s  for  reading  and  arithmetic  were  calculated.  Because 
very  high  and  very  low  scores  on  our  educational  tests  do  not 
have  equivalent  educational  ages,  the  author  was  forced  to 
make  hypothetical  extensions  of  the  scales  at  both  ends.  This 
is  the  difficulty  and  drawback  of  the  educational  age-mental 
age  method  upon  which  the  A.Q.  depends.  The  author’s  results 
show  most  of  the  class  A.Q.s  in  reading  above  100,  and  in 
arithmetic  4 above  100  and  6 below.  The  A.Q.s  were  found 
useful  in  helping  to  reclassify  the  children.  “Often  it  [the 
A.Q]  was  particularly  useful  in  indicating  that  some  pupil 
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already  at  the  95  or  100  percentile  for  his  grade  should  be  ad- 
vanced to  a higher  grade,  because  his  A.Q.,  in  spite  of  his  high 
grade  standing,  was  low.”  She  further  finds  that  in  the  case 
of  many  gifted  children  more  accomplishment  should  be  de- 
manded because  their  A.Q.s  were  far  below  100.  The  A.Q. 
also  indicated  children  who  required  special  testing,  and  lastly 
it  was  used  to  evaluate  the  teaching  efficiency  of  the  teachers. 

d hat  the  classification  of  pupils  into  homogeneous  groups 
helps  to  raise  the  A.Q.s  is  pointed  out  by  Torgerson  (22).  A 
sixth  grade  showed  an  increase  in  reading  ability  from  an 
A.Q.  of  1 14  to  162  during  one  semester  when  pupils  were 
classified  according  to  intelligence,  as  contrasted  with  an  in- 
crease from  100  to  1 14  the  previous  semester  when  they  were 
not  so  classified. 

The  Achievement  or  Accomplishment  Quotient  is  stressed 
by  Stebbins  and  Pechstein  (22)  as  being  the  best  measure  of 
the  efficiency  of  the  teacher.  Children  in  grades  IV  to  VII 
weie  tested  by  means  of  an  intelligence  test  and  several  edu- 
cational tests.  The  median  A.Q.s  for  the  various  grades  show 
that  in  general  those  made  up  of  the  duller  pupils  receive  the 
higher  A.Q.s. 

In  Van  YVagenens  (26)  work  on  educational  diagnosis  the 
educational  test  results  are  always  reported  in  terms  of  the 
mental  age  of  the  child.  Danielson  (29),  working  with  su- 
perior children  of  I.Q.  125  and  above,  found  their  A.Q.s  below 
100.  This  is  usually  the  case  because  they  are  generally  in 
classes  below  their  M.A.  and  so  they  rarely  are  able  to  achieve 
in  accordance  with  their  high  M.A.’s.  Danielson,  however, 
gave  these  children  a wide  course  of  reading  in  rich  and  varied 
materials  for  two  years,  and  at  the  end  of  that  time  found 
that  the  A.Q.s  as  based  on  the  Stanford  Achievement  Tests 
were  slightly  above  100. 
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RELATION  OF  INTELLIGENCE  TO  ACHIEVEMENT 

Almost  all  the  studies  mentioned  in  this  chapter  and  very 
many  others  discuss  the  relationship  between  the  results  ob- 
tained on  the  intelligence  tests  and  educational  achievement, 
be  the  latter  measured  by  objective  educational  tests  or  by 
school  marks  or  by  teachers’  estimates  of  ability.  A detailed 
discussion  of  the  literature  on  this  subject  would  require  almost 
a book  in  itself.  We  can  only  give  here  a random  sampling 
of  the  results  obtained  and  refer  the  reader  also  to  Chapter  V, 
where  correlations  have  been  given  with  reference  to  our  dis- 
cussion of  the  validity  of  intelligence  tests. 

One  of  the  most  detailed  and  elaborate  studies  is  reported 
by  Gates  (22).  School  achievement  was  measured  by  means 
of  three  objective  educational  tests  in  grade  I to  about  16  in 
grades  III  to  VIII.  Intelligence  was  measured  by  the  Stan- 
ford-Binet  and  by  seven  to  ten  group  intelligence  tests,  both 
verbal  and  non-verbal.  The  correlations  of  the  educational 
tests  with  the  three  types  of  intelligence  tests  are  as  follows : 


Grade 

Binet 

Verbal 

Group 

Non-Verbal 

Group 

I 

36 

• • 

•30 

II  

44 

. • 

•23 

Ill  

47 

.65 

.22 

TV  

42 

•54 

.22 

V 

5i' 

•49 

•17 

VI  

67 

•57 

.29 

VII  

•52 

.08 

VIII  

•47 

- -!5 

There  were  about  20  pupils  in  each  grade. 

Burt  (21)  does  not  give  his  results  for  each  grade  sepa- 
rately. He  reports  a correlation  of  .91  between  the  Binet  tests 
and  school  work  for  689  children  ranging  in  age  from  7 to  14. 
The  partial  coefficient,  with  age  constant,  is  .68. 

Burt’s  correlation  is  extremely  high.  Few  workers  have 
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found  correlations  above  .60.  Most  of  the  correlations  reported 
are  more  like  those  of  Gates  shown  above.  Kempf  and  Col- 
lins (29)  correlated  I.Q.s  and  school  marks  for  3,747  children 
of  all  grades  and  found  a correlation  of  .39. 

Some  examples  ot  correlations  between  intelligence  tests  and 
specific  subjects  may  be  quoted.  Gates  (22)  found  the  follow- 
ing correlations  between  Binet  tests  and  certain  subjects 
measured  by  educational  tests  in  three  grades  as  follows: 


Grade 

IV  . . 

V .. 

VI  .. 


Reading 

• .36 
. .41 
. .69 


Arithmetic  Spelling 


•35  -ii 

•25  -37 

•30  45 


For  a large  group  of  children,  age  7 to  14,  Burt  (21)  reports 
correlations  between  the  Binet  and  school  marks  as  follows: 


Composition  

Reading 

Dictation 

Arithmetic  (Problems)  . 
Arithmetic  (Mechanical) 

Writing  

Drawing  

Handwork  


•63 

•54 

•52 

•55 
.41 
.2 1 

•15 

.18 


Hollingworth  (18)  in  a study  of  spelling  reports  correlations 
of  .16  to  .47  for  various  groups  of  children  between  Binet  tests 
and  spelling  ability. 

W e note,  therefore,  in  practically  every  case  a positive  cor- 
relation between  educational  achievement  and  intelligence. 
The  coefficients  range  from  very  small  ones  to  very  high  ones. 
Coefficients  between  .30  and  .60  seem  to  be  most  frequent. 
The  great  variation  in  these  coefficients  is  due  to  many  factors, 
such  as,  the  homogeneity  or  heterogeneity  of  the  group,  the 
reliability  of  the  educational  ratings,  the  great  differences  in 
the  intelligence  tests  used,  the  range  of  ages  included  in  any 
one  group,  the  thoroughness  with  which  education  and  intelli- 
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gence  have  been  measured  in  each  case,  and  other  similar 
factors.  In  general,  however,  the  results  clearly  indicate  that 
the  thing  measured  by  our  intelligence  tests  is  one  of  the 
factors  making  for  success  in  school  work. 

School  Failures. — As  a consequence  of  this  positive  correla- 
tion between  intelligence  and  school  achievement,  we  find 
that  those  who  fail  to  be  promoted  have  lower  I.Q.s  in  general 
than  those  who  are  promoted.  Thus  Stalnaker  and  Roller 
(27)  studied  100  non-promoted  children  and  found  91  per 
cent  with  I.Q.s  below  90  and  31  per  cent  with  I.Q.s  below  70. 
Maddocks  (27)  studied  100  children  who  had  failed  in  a 
subject  and  found  56  per  cent  with  I.Q.s  below  90.  In  a more 
extensive  survey  of  children  two  or  more  years  over  age  for 
their  grade  in  New  York  City,  O'Flaherty  (24)  found  3,826 
cases  in  fourteen  schools  or  about  12  per  cent  of  the  total  en- 
rollment. Intelligence  tests  were  given  to  3,290  cases  and  a 
distribution  of  the  I.Q.s  shows: 


I.Q.  Per  Cent 

Below  70  21 

71-9°  57 

91-110  21 

1 1 1 and  above 1 


Only  22  per  cent  of  these  over-age  children  are  of  normal 
intelligence ; 78  per  cent  are  dull  or  backward. 

Conclusions. — It  is  evident  from  the  survey  in  this  chapter 
of  the  use  of  intelligence  tests  with  school  children  that  such 
tests  are  at  present  being  used  very  widely  and  for  many  differ- 
ent purposes.  They  have  not  yet  come  to  be  considered  an 
integral  part  of  every  school  system,  but  the  time  is  not  far 
distant  when  they  will  be  considered  as  essential  for  the  health, 
happiness  and  advancement  of  every  child,  just  as  a good 
school  system  now  considers  as  necessary,  physical  examina- 
tions, adequate  physical  exercise,  suitable  buildings  and  equip- 
ment, adequately  trained  teachers,  and  the  like. 

At  present  tests  are  being  used  for  the  purpose  of  classifying 
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children  into  more  or  less  homogeneous  groups.  Often  this 
results  in  the  formation  of  separate  fast  or  slow  sections,  not 
in  the  sense  of  extra  sections  for  the  deficient  and  the  very 
superior,  but  simply  as  being  relatively  quicker  or  slower  than 
the  middle  or  normal  group.  Most  reports  of  such  classifica- 
tion are  favorable,  and  justice  is  being  done  to  all  types  of 
children  by  this  procedure.  The  teacher  is  helped,  for  her  work 
becomes  more  uniform  and  even.  She  is  not  continually  dis- 
tracted by  the  maladjusted  child.  Discipline  is  greatly  im- 
proved, for  sufficient  interesting  work  will  keep  the  child  out 
of  mischief.  A natural  corollary  to  this  movement  of  section- 
ing according  to  ability  will  be  the  gradual  differentiation  of 
the  course  of  study  in  terms  of  the  capacities  of  the  various 
groups  of  pupils.  Little  has  been  done  in  this  respect,  but 
the  indications  are  that  attempts  in  this  direction  will  be  made 
now  that  the  individual  differences  of  pupils  have  been  so 
clearly  demonstrated. 

The  results  of  intelligence  tests  are  also  being  used  to  help 
determine  the  promotion,  acceleration  or  demotion  of  pupils. 
The  re-adjustment  of  a whole  school  or  the  proper  adjustment 
of  an  individual  is  greatly  helped  by  an  adequate  intelligence 
measure.  C hildren  may  often  be  stimulated  by  promotion  or 
acceleration,  even  though  their  school  work  is  none  too  good, 
if  they  possess  the  requisite  amount  of  intelligence.  We  have 
noted  again  and  again  the  reports  of  bright  children  not  work- 
ing  up  to  capacity  and  the  reaction  that  often  occurs  when  they 
are  confronted  with  tasks  that  challenge  their  ability.  De- 
motion of  the  slow  who  have  been  pushed  along  by  a mechani- 
cal system  of  promotion  is  seldom  reported  by  workers  and  it 
seems  to  be  regarded  as  of  questionable  value.  If  so,  it  means 
that  in  future  we  must  be  more  critical  of  our  methods  of 
promotion  and  not  allow  the  dull  child  to  move  on  to  higher 
grades  simply  because  of  his  chronological  age,  and  by  so  doing 
to  become  a problem  and  a burden  to  the  teachers  in  those 
grades. 

A third  use  of  intelligence  tests  is  in  the  fields  of  educa- 
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tional  and  vocational  guidance.  All  are  agreed  that  intelli- 
gence tests  are  simply  one  item  in  helping  to  give  educational 
and  vocational  advice.  They  can,  however,  be  made  to  func- 
tion admirably  if  judiciously  used.  Because  a child  has  a 
certain  I.Q.,  there  is  no  reason  to  believe  he  will  follow  with 
profit  a certain  type  of  training  or  make  good  at  a certain 
job.  Interest,  desire,  will-to-succeed,  previous  training  and 
many  other  factors  enter  into  the  problem.  But,  unless  he  has 
a certain  I.Q.,  we  may  now  say,  with  a fair  degree  of  certainty, 
that  his  chances  for  success  in  this  educational  course  or  in  that 
vocation  are  very  small  or  zero ; and,  conversely,  if  he  is  above 
a certain  I.Q.,  we  may  encourage  him  to  go  on  with  certain 
studies  or  to  pursue  certain  ambitions. 

A fourth  use  of  intelligence  tests,  particularly  when  com- 
bined with  educational  tests,  is  the  adequate  rating  of  schools 
and  teachers.  In  addition,  their  possibility  for  adequately 
measuring  the  value  of  different  methods  of  teaching  is  indi- 
cated. We  now  know  that  the  quality  of  the  pupil-material 
must  be  taken  into  account  in  measuring  the  efficiency  of  a 
school  or  teacher  or  the  value  of  a teaching  method.  Un- 
doubtedly the  near  future  will  see  much  work  with  combina- 
tions of  intelligence  and  educational  tests. 

Apart  from  these  practical  uses  of  intelligence  tests  in  the 
schools,  this  chapter  has  described  the  importance  of  test  re- 
sults in  indicating  the  individual  differences  among  children. 
The  presence  of  such  differences  has,  of  course,  always  been 
more  or  less  recognized.  We  are  now,  however,  measuring 
them  accurately  for  the  first  time,  and  the  differences  are 
greater  than  was  ever  suspected.  Schools  and  classes  differ 
radically  in  the  intelligence  calibre  of  their  pupils  and  so  do 
communities.  Light  has  been  shed  upon  the  much  debated 
question  of  the  relative  intelligence  of  city  and  country  chil- 
dren, and,  so  far  the  verdict  seems  to  be  in  favor  of  the  city 
child.  But  the  work  in  this  field  is  only  beginning  and  the 
future  should  see  important  studies  in  community  differences. 
Geographical,  economic  and  industrial  conditions  are  not  the 
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only  reasons  for  the  success  or  failure  of  communities,  towns 
or  cities.  1 he  mental  make-up  of  the  inhabitants  will  surely 
be  shown  to  be  of  great  and  far-reaching  importance. 
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CHAPTER  XI 


THE  HIGH  SCHOOL  PUPIL 

Selection  in  the  High  School. — We  say  that  the  high 
school  is  selective,  meaning  thereby  that  there  are  factors  at 
work  which  select  out  the  pupils  who  go  to  high  school.  This 
is  in  contrast  to  the  unselective  nature  of  the  elementary 
school,  which  is  attended  by  practically  all  children.  In  the 
past  the  American  high  school  was  a much  more  stringent  selec- 
tive agency  than  it  is  at  present,  because  the  proportion  of 
children  attending  high  school  has  increased  very  greatly. 
Thorndike  (23)  estimates  that  in  1890  only  1 in  10  attended 
high  school,  whereas  in  1918  this  proportion  had  increased  to 
1 in  3.  The  percentage  of  the  population  of  high  school  age 
enrolled  in  school  has  increased  as  follows: 


Per  Cent 

Year  Enrolled, 

1910  12.66 

i9x5  x7-76 

1920  28.43 

1926  46.73 


Our  interest  in  the  selective  nature  of  the  high  school  lies 
in  the  fact  that  there  is  evidence  that  this  selection  was,  and 
still  is,  partly  on  the  basis  of  intelligence.  On  the  average 
the  more  intelligent  tend  to  go  on  to  high  school  and  the  less 
intelligent  to  drop  out  before  high  school  is  reached.  Dear- 
born (28)  shows  how  the  median  LQ.  in  three  average  New 
England  towns  rises  from  97  in  Grade  II  to  104  in  Grade  VIII 
and  then  continues  from  106  in  Grade  IX  to  119  in  Grade  XII. 
In  St.  Louis  (Report,  25)  the  median  LQ.  of  8,998  Grade  I 
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children  is  ioo,  and  the  median  I.Q.  of  6,567  high  school  fresh- 
men is  103.  Again,  comparisons  of  the  scores  of  high  school 
pupils  on  Army  Alpha  with  the  scores  made  by  the  men  in  the 
army  show  (Thorndike,  23)  that  97  per  cent  are  above  the 
army  median.  Strickland  (26)  finds  that  99.7  per  cent  of 
1,021  high  school  seniors  fall  in  the  upper  half  of  the  army 
distribution. 

There  is  no  doubt  therefore  that  the  high  school  selects  from 
the  point  of  view  of  intelligence.  As  the  proportion  of  chil- 
dren going  to  high  school  increases  the  average  intelligence 
diminishes. 

General  Surveys.— One  of  the  most  extensive  surveys  of 
high  school  pupils  by  means  of  intelligence  tests  is  that  under- 
taken by  Book  (22),  who  tested  6,188  seniors  in  320  high 
schools  in  the  State  of  Indiana.  This  cross-section  of  the 
high  school  seniors  of  the  state  shows  some  interesting  results. 
For  purposes  of  rating,  arbitrary  intelligence  grades  A,  B,  C, 
D,  E,  F are  assigned  and  the  percentage  of  seniors  at  each 
grade  is  as  follows : 

Intelligence  Grade A B C D E F 

Percentage  8 14  52  13  12  1 

As  in  the  elementary  schools,  so  also  in  the  high  schools  we 
find  enormous  differences  in  the  mental  make-up  of  different 
schools  and  of  different  communities.  To  quote  the  author: 

1.  In  some  schools  all  members  of  the  senior  class  possess 
a superior  or  very  high  grade  of  intelligence.  That  is  to  say, 
all  members  of  the  class  will  be  rated  A or  B,  or  A,  B and 

C+. 

“2-  In  other  schools  all  members  of  the  senior  class  rank 
very  low,  none  scoring  above  the  median  for  the  state.  In  a 
few  schools  the  entire  senior  class  would  make  scores  which  en- 
titled them  to  only  a D,  E or  F intelligence  rating. 

3.  In  still  other  schools  a large  proportion  of  all  the  senior 
class  may  possess  a C,  or  average  grade  of  mental  ability. 

4-  In  a fourth  type  of  school  there  is  a marked  irregu- 
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larity  among  the  members  of  the  senior  class.  Some  individ- 
uals possess  very  superior  mental  ability.  Other  members  of 
the  same  class  will  merit  a ranking  of  E — or  F.  This  situa- 
tion is  much  more  likely  to  be  found  in  the  smaller  high 
schools.  The  larger  high  schools  are  better  graded  and  seem 
to  have  eliminated  all  inferior  students  before  they  reach  the 
senior  year.” 

Comparing  communities  instead  of  individual  schools,  great 
differences  in  intelligence  are  likewise  found.  Book  gathered 
information  from  the  pupils  as  to  whether  they  were  planning 
to  go  to  college  or  not,  and  he  found  that  pupils  of  all  grades 
of  mental  ability  from  the  highest  to  the  lowest  were  plan- 
ning to  continue  their  education  in  college  in  about  equal  num- 
bers. “Almost  as  many  students  possessing  E and  F grades 
of  intelligence  are  going  to  college  as  merit  a ranking  of  A + 
or  A.”  Unfortunately  for  the  colleges  many  of  the  brightest 
students  were  not  planning  to  go  to  college  at  all.  Of  those 
rated  A -f,  22  per  cent,  A 24  per  cent  and  B 28  per  cent  did  not 
expect  to  go  to  college;  while  of  those  ranking  D and  E,  64 
and  62  per  cent  respectively  intended  to  go  to  college.  The 
average  rating  of  those  intending  to  go  to  college  is  only 
slightly  higher  than  that  of  those  not  intending  to  go.  We 
seem  to  be  failing,  therefore,  in  seeing  to  it  that  the  best 
intelligence  of  the  high  school  is  given  a college  education. 
This  is  surely  important,  regardless  of  what  our  attitude  may 
be  with  reference  to  encouraging  or  discouraging  those  of 
inferior  intelligence  in  their  college  intention. 

The  school  progress  of  these  high  school  students  reveals 
the  fact  that  in  general  promotion  is  controlled  by  the  calendar 
rather  than  by  ability  or  accomplishment,  and  this  to  a greater 
extent  than  in  the  elementary  schools.  “It  seems  to  be  a habit 
of  high  school  officials  to  keep  their  students  in  the  high  school 
for  four  years  regardless  of  their  ability  to  do  the  work.” 
And  again,  “Most  individuals  possessing  superior  or  very 
superior  intelligence  have  been  only  regularly  promoted  by 
the  high  school.” 
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An  analysis  of  the  vocational  ambitions  of  these  seniors  is 
interesting  and  shows  the  great  need  of  advice  and  guidance. 
As  far  as  their  choices  are  concerned,  we  note  that  the  average 
score  of  the  boys  selecting  science,  the  ministry  and  journalism 
is  the  highest;  whereas  those  selecting  medicine,  business, 
farming,  stenography  or  a skilled  trade  rank  lowest.  In  this 
connection  it  is  interesting  to  note  the  low  position  of  medicine 
in  view  of  the  relatively  low  standing  of  the  medical  officers 
in  the  army.  There  are  many  other  items  of  interest  in  Book’s 
survey  and  we  shall  have  occasion  to  refer  to  some  of  them 
later  on. 


Another  state-wide  survey  of  high  school  seniors  has  been 
made  in  Massachusetts  by  Colvin  and  MacPhail  (24).  Intelli- 
gence tests  were  given  to  3,333  seniors  in  34  schools  chosen  as 
representative  of  all  the  high  schools  of  the  state.  The  authors 


conclude  that  27  per  cent  of  the  seniors  are  good  college  risks, 
21  per  cent  are  doubtful,  and  the  remaining  52  per  cent  are 
bad  risks.  Unlike  Book,  these  authors  found  that  those  plan- 
ning to  continue  their  education  after  graduation  from  high 
school  rated  somewhat  higher  in  intelligence ; 34  per  cent  ap- 
peared to  be  good  college  risks.  On  the  other  hand,  16  per  cent 
of  those  making  good  scores  were  not  planning  to  continue 
their  education.  As  in  all  surveys,  so  in  this  one,  we  find  very 
great  differences  between  different  schools,  and  also  differences 
between  different  sections  of  the  state. 

In  Ruch’s  (23)  survey  in  Iowa  1,527  high  school  seniors  were 
given  Part  I of  the  Thorndike  Intelligence  Test.  Thirty  repre- 
sentative high  schools  were  chosen,  including  about  one-fourth 
of  all  Iowa  high  school  seniors.  The  mean  score  for  each  school 
is  given,  and  the  difference  between  the  school  ranking  highest 
and  the  one  ranking  lowest  is  1.5  times  the  standard  deviation 
of  the  total  distribution  of  the  pupils.  The  means  for  the 


schools  range  from  10 1 to  74,  and  the  individual  scores  from 
42  to  145.  In  addition  to  the  intelligence  tests,  educational 
tests  were  also  given.  These  tests  showed  less  variability  than 
the  intelligence  tests  and  the  author  argues  that  “the  net  re- 


2 78  THE  HIGH  SCHOOL  PUPIL 

suit  of  the  educational  system  is  to  decrease  the  amount  of 
individual  differences  in  the  raw  products  [the  pupils]  on 
which  the  schools  work.’’  The  educational  system  seems  to 
level  individuals  toward  mediocrity. 

Differences  in  the  intelligence  of  different  cities  and  in  dif- 
ferent schools  of  the  same  city  are  shown  by  Madsen’s  (21) 
survey  by  means  of  the  Army  Alpha  test  of  7d68  students  in 
four  cities.  The  median  scores  reported  by  him  are  as  follows: 


Omaha 

M adi- 

Rock- 

Sioux 

f 

Cen- 

Com- 

son 

jord 

City 

trad 

merce 

South 

Seniors  . . . . 

. . . . 12 1 

124 

138 

i35 

hi 

no 

Juniors  . . . . 

, . . . . 122 

120 

130 

132 

102 

118 

Sophomores 

....  109 

107 

122 

122 

94 

114 

Freshmen  . , 

96 

94 

108 

107 

85 

93 

In  each  city  there  is  an  increase  in  score  as  we  ascend  from 
the  freshmen  to  the  seniors,  with  the  exception  of  the  Madison 
seniors.  The  less  intelligent  students  are  eliminated  from  year 
to  year.  The  differences  between  cities  are  marked,  Sioux  City 
being  much  superior  to  Madison  and  Rockford,  and  showing 
about  the  same  median  scores  as  the  Central  High  School  at 
Omaha.  The  differences  between  the  three  Omaha  schools  are 
greater  than  those  between  the  first  three  cities. 

Keener’s  (25)  results  for  one  city  emphasize  the  great  dif- 
ferences between  individual  pupils  and  schools.  He  reports  the 
scores  of  12,652  high  school  freshmen  in  Chicago  tested  by  the 
Otis  S.  A.  Test.  The  median  C.A.  is  14  - 5 and  the  median  M.A. 
is  14-4,  while  the  range  of  M.A.s  is  from  7 - 6 up  and  beyond 
18-6.  The  median  M.A.  for  schools  ranges  from  12-3  to 
15-5.  The  75th  percentile  of  the  lowest  school  is  below  the 
25th  percentile  of  the  highest  school.  He  also  shows  the  well- 
known  negative  relationship  between  C.A.  and  M.A. ; the 
younger  pupils  being  in  general  the  brighter  and  the  older  the 

duller. 

Comparison  of  City  and  Country  Children. — A compari- 
son of  city  and  country  high  school  children  shows  a similar 
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superiority  of  the  city  children  as  we  found  in  the  case  of  ele- 
mentary school  children.  Hinds  (22)  gives  the  following  re- 
sults in  terms  of  the  coefficient  of  brightness  on  the  Otis  test : 


Median  No.  of 

Intelligence  Schools 

City  High  Schools 100.5  164 

Affiliated  Town  Schools  ....  98.0  290 

Small  Town  Schools 84.4  59 

Rural  Schools 77.0  68 

The  author  says,  ‘‘These  tests  represented  as  nearly  average 
groups  of  students  in  each  type  of  school  as  it  was  possible  to 
obtain.  This  being  the  case,  the  conclusion  seems  to  be  justi- 
fied that  the  country  child  is  lower  in  general  mentality,  as 
measured  by  the  group  mental  test,  than  the  city  child.  ...  It 
should  not  be  forgotten,  however,  that  for  years  there  has  been 
a steady  migration  of  the  country’s  best  to  the  city.  Lincolns 
come  from  the  rural  districts,  but  they  never  go  back.” 

Book  s (22)  survey  of  high  school  seniors  also  shows  that 
rural  high  schools  rate  decidedly  lower  than  the  city  high 
schools  and  this  is  true  in  every  section  of  the  state.  The 
median  scores  on  his  test  are  as  follows: 


Northern  Central  Southern 


City  141  141  136 

Rural  134  135  130 


He  warns  us,  however,  that  we  must  not  forget  that  chil- 
dren of  all  degrees  of  intelligence  are  found  in  all  types  of 
schools. 

Colvin  and  MacPhail  (24)  also  find  a lower  median  score  for 
their  seniors  in  rural  schools.  They  divide  their  schools  as 
follows : 


Cities  

Towns  of  5,000  up 
Towns  under  5,000 


M edian 

Score 

Schools 

Pupils 

••  45-7 

17 

2,880 

. . 45.6 

6 

288 

. . 41.9 

1 1 

165 
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They  raise  the  question  as  to  whether  the  low  score  of  the 
rural  pupils  is  clue  entirely  to  lower  intelligence  or  to  a lack 
of  educational  advantages  enjoyed  by  city  pupils,  but  they  do 
not  discuss  the  problem. 

This  same  superiority  of  urban  children  is  also  seen  in  the 
recent  results  of  Toops  who  reports  on  29,375  Ohio  high  school 


seniors  as  follows : 

Mean 

Intelligence 

District 

Score 

n 

County  

12,340 

City  

. . . . 122.8 

12,690 

Private  and  Parochial  . 

1394 

696 

Cleveland  

3,649 

Whatever  the  cause,  then,  we  seem  to  find  a slight  inferiority 
in  intelligence  among  rural  children,  and  this  is  true  both  in  the 
high  school  and  the  elementary  school.  This  same  factor  oc- 
curs in  a later  chapter  where  intelligence  is  distributed  accord- 
ing to  parental  occupation,  and  we  shall  note  there  the  rela- 
tively low  rating  of  farming  as  contrasted  with  other  occupa- 
tions. The  usual  explanation  of  this  small  difference  in  intelli- 
gence is  that  there  exists  a tendency  for  superior  intelligence 
to  migrate  from  the  country  to  the  city.  Iso  definite  proof  of 
this  exists,  but  it  seems  a plausible  explanation. 

Private  Schools. — As  with  the  reports  of  elementary  school 
pupils  in  private  schools,  so  also  do  the  reports  of  high  school 
pupils  in  private  schools  show  very  high  intelligence.  The 
Army  Alpha  was  used  by  Anderson  (23)  with  278  boys  in  a 
Connecticut  private  school  and  also  by  Jones  (26)  in  a New 
York  private  school.  The  median  scores  by  grade  in  these 
two  schools  are  very  high  and  are  about  the  same  as  those 
found  among  college  students.  The  percentages  of  A letter 
grades  on  the  Army  Alpha  compared  with  high  schools  and 
colleges  are: 
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Private  Public 
High  High 

School  School  College 


Grade  XII 83  29  60  College  Seniors 

Grade  XI  83  25  58  College  Juniors 

Grade  X 70  17  52  College  Sophomores 

Grade  IX  34  8 45  College  Freshmen 


Similarly  Hildreth  (28)  at  Lincoln  School  and  Flemming 
(25)  at  Horace  Mann  School,  private  schools  connected  with 
Columbia  University,  show  the  very  high  intelligence  of  the 
high  school  group.  Hildreth  with  the  Thorndike  Intelligence 
Examination  finds  6 per  cent  poor  college  risks,  17  per  cent 
fair,  50  per  cent  good  and  26  per  cent  superior.  Flemming  uses 
several  different  tests  and  finds  on  the  Terman  Group  Test 
that  about  90  per  cent  of  the  private  school  children  exceed  the 
grade  median  for  ordinary  high  school  pupils.  In  terms  of 
I.Q.s  on  this  test  67.5  per  cent  are  above  I.Q.  no.  Wood  (29) 
gives  the  following  median  I.Q.s  for  children  tested  in  various 
private  schools  in  the  East : 


M edian 
l.Q. 


Grade  IX  117 

Grade  X 117 

Grade  XI  118 

Grade  XII 117 


Per  Cent  Above 

no  I.Q. 

n 

00 

bo 

180 

75-7 

177 

82.0 

150 

75-o 

136 

All  of  these  reports  and  many  others  show  that  private 
schools  are  attracting  a very  superior  type  of  intellect.  They 
are  dealing  essentially  with  superior  children  and  their  educa- 
tional problems  are,  therefore,  somewhat  different  from  those 
confronting  the  public  high  school. 

Continuation  Schools. — Pupils  in  continuation  schools  are 
about  the  same  age  as  those  in  the  regular  high  schools.  Three 
reports  show  median  I.Q.s  for  various  groups  of  continuation 
school  pupils : 
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Author 

l.Q. 

n 

Hopkins  (24)  

86 

IT97 

Sudweeks  (27)  

86 

1,824 

Martin  (28)  

93 

3,125 

The  work  of  Hopkins  (24)  covered  all  the  14-  and  15-year- 
olds  in  several  communities,  and  also  a large  sampling  of  chil- 
dren of  like  age  in  the  regular  school.  He  gives  this  com- 
parison of  median  I.Q.s  for  continuation  and  regular  school 


children : 

Combined 

Continuation 

Regular 

Group 

Age  14  . . . 

85 

102 

98 

Age  15  . . . 

87 

104 

97 

Since  these  results  are  based  upon  practically  all  the  14-  and 
15-year-olds  in  certain  communities,  we  see  clearly  how  the 
regular  school  is  selecting  on  the  basis  of  intelligence  and  leav- 
ing the  weaker  in  intelligence  to  the  continuation  school.  Sud- 
weeks  (27)  gives  a percentage  distribution  of  I.Q.s: 


l.Q. 

120-140  

110-120  

90-110  

80-90  

70-80  

70  and  below 


Percentage 

• 0.05 
1.2 

• 32-° 

• 39-4 
. 22.2 

• 5-i 


Here  we  note  how  the  great  mass  of  pupils  lies  below  l.Q.  90. 
Note  also  that  only  1.2  per  cent  have  I.Q.s  above  no  and  com- 
pare this  with  the  70  to  80  per  cent  of  I.Q.s  above  no  in  the 
private  schools.  Martin’s  (28)  data  are  all  from  one  city  and 
seem  to  indicate  a slightly  better  type  of  intelligence  in  the 
continuation  schools  of  that  city.  The  general  conclusion  from 
all  these  results  is  that  the  continuation  school  contains  the 
weaker  intellect  that  is  not  able  to  survive  in  the  regular  school. 
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Courses  of  Study. — Intelligence  varies  according  to  the 
course  of  study  elected  in  high  school,  those  scoring  highest 
tending  to  be  found  in  the  more  abstract  courses  and  those 
scoring  lowest  in  the  more  practical  courses,  with  much  over- 
lapping  among  all  courses.  Clark  (24)  gives  the  average  I.Q.s 
of  those  graduating  from  various  courses : 


Course 

Average  I.Q. 

n 

General  

I5I 

Commercial  

1094 

102 

Technical  

100 

Industrial  Art 

103. 1 

34 

Dressmaking  

974 

51 

The  St.  Louis  Report  (25 

) gives  the  median 

I.Q.s  for  those 

entering  various  courses : 

Course 

M edian  I.Q. 

n 

Scientific  

228 

General  

2,107 

Classical  

52 

Commercial  

103-2 

806 

Manual  Training  . . . , 

102.5 

655 

Art  

235 

Home  Economics  . . . 

100.5 

296 

Two  year  courses  in  practical  subjects  follow  with  still  lower 

I.Q.s. 

Keener  (25)  gives  the  median  mental  ages  of  pupils  selecting 

various  courses : 

Course 

Median  M.A. 

n 

Latin  

625 

Modern  Language  . . 

14-11 

403 

Commercial  

14-9 

3 1 1 

Technical  

14-5 

U394 

Two  year  courses  follow  with  lower  M.A.s. 
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Colvin  and  MacPhail  (24)  give  the  median  scores: 


Course 

M edian  Score 

n 

Classical  

56-5 

54 

Academic  

55-o 

34 

College  Preparatory  . . 

53-6 

682 

Scientific  

52-9 

225 

Normal  Preparatory  . . 

43-9 

150 

General  

43-5 

42 1 

Vocational  

43-3 

188 

Commercial  

40.9 

1,261 

The  general  picture  resulting  from  these  various  studies  is 
that  of  a decrease  in  intelligence  as  the  course  becomes  less 
abstract  or  more  practical  in  nature.  The  differences  in  intelli- 
gence ratings  between  courses  are  not  large,  but  the  consistency 
of  these  differences  in  the  various  reports  is  marked.  Some 
of  this  difference  is  probably  due  to  the  verbal  type  of  intelli- 
gence test  generally  used,  favoring  those  electing  the  more 
verbal  type  of  course ; but  all  of  the  difference  is  not  likely  due 
to  this.  The  more  intelligent  are  likely  to  be  attracted  to  and 
survive  in  the  traditionally  “harder”  courses. 

School  Marks. — The  general  intelligence  of  a pupil  should 
determine  to  some  extent  the  type  of  work  he  does  in  school. 
We  have  seen  how  general  ability  controls  the  pupil's  coming 
to  high  school  in  the  sense  that  those  of  low  ability  are  elimi- 
nated, and  now  among  the  select  group  remaining  we  shall 
see  that  it  still  plays  a part  in  determing  his  standing  in  ac- 
cordance with  the  marks  given  to  him  by  his  teachers.  Many 
correlations  between  intelligence  test  scores  and  total  high 
school  marks  have  been  computed.  Table  8 shows  a sampling 
of  the  correlations  reported  by  various  workers.  Most  of  these 
lie  between  .4  and  .5  and  this  would  seem  to  represent  the  ordi- 
nary agreement  between  the  usual  group  intelligence  test  and 
some  composite  of  school  marks.  This  correlation  is  not  high 
for  purposes  of  prediction  but  it  shows  the  substantial  agree- 
ment which  exists  between  general  ability  as  measured  by  our 
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present  tests  and  the  rather  unreliable  school  marks  as  allotted 
by  various  teachers. 

table  8 


Correlations  Between  Intelligence  Scores  and 

School  Marks 


Author  and  Date 

r 

Remarks 

Madsen  (21)  

.40 

428  pupils  in  Grades  IX  to  XII 

West  (21)  

173  pupils  in  Grades  IX  to  XII 

Proctor  (21)  

•43 

average  of  3 r’s 

Miller  (22)  

•52 

55  pupils  in  Grade  IX 

Book  (22)  

.28 

5,748  high  school  seniors 

Book  (22)  

•47 

124  in  one  school 

Jordan  (22)  

•47 

average  of  4 r’s 

Haggerty  (23)  

•56 

Grade  IX 

Colvin  (24)  

•43 

average  of  6 r’s 

Ross  (25)  

•37 

Grade  IX 

Flemming  (25)  

•50 

average  of  6 r’s 

Unzicker  (25)  

•47 

Grades  VII  to  IX 

Rector  (25) 

•44 

431  pupils 

Strickland  (25) 

•45 

935  seniors 

Jordan  (23)  summarized  the  correlations  found  by  many 
workers  for  three  tests  as  follows : 


Median  r Range  No.ofr’s 


Army  Alpha 38  .19-. 52  26 

0tis 49  .31-.82  16 

Terman 47  .30-. 67  9 


Special  Subjects. — Correlations  between  intelligence  test 
scores  and  marks  in  particular  subjects  have  been  frequently 
reported.  Table  9 gives  a sample  of  the  results  obtained. 
They  are  very  similar  to  the  results  obtained  for  total  school 
marks.  There  seems  no  marked  tendency  for  the  correlations 
to  be  higher  in  any  one  of  the  usual  academic  subjects  rather 
than  in  any  other.  Thorndike  (23)  has  discussed  in  detail  the 
relationship  of  intelligence  and  algebra,  pointing  out  the  fact 
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TABLE  9 

Correlations  between  Intelligence  Tests  and 
Separate  Subjects 


Subject 

r 

Author 

Remarks 

Algebra  

• -35 

Thorndike  (23) 

Army  Alpha 

•50 

Crathorne  (22) 

Two  intelligence 

tests 

.38 

Buckingham  (21) 

Army  Alpha 

.46 

Proctor  (21) 

Binet  I.Q.s 

•5° 

Bright  (21) 

Mathematics  

•37 

Book  (22) 

•34 

Unzicker  (25) 

•33 

Jordan  (22) 

Average  of  4 r’s 

•58 

Flemming  (25) 

Terman  Test 

English 

•44 

Book  (22) 

.72 

Bright  (21) 

.41 

Jordan  (22) 

Average  of  4 r’s 

•56 

Flemming  (25) 

Terman  Test 

•35 

Unzicker  (25) 

History 

•25 

Book  (22) 

.28 

Jordan  (22) 

Average  of  4 r’s 

•47 

Unzicker  (25) 

•52 

Flemming  (25) 

Terman  Test 

Latin 

.26 

Book  (22) 

•65 

Bright  (21) 

.40 

Flemming  (25) 

Chemistry 

•52 

Book  (22) 

General  Science  . . . . 

•47 

Jordan  (22) 

Average  of  4 r’s 

French  

•33 

Flemming  (25) 

Handicraft 

•36 

Bright  (21) 

that  in  dealing  with  high  school  pupils  alone,  we  are  dealing 
with  a rather  select  group  of  individuals.  He  says,  “We  con- 
clude then  that  the  correlation  between  algebra  and  intelli- 
gence is  .80  when  taken  over  the  total  range  of  the  unselected 
adult  population.  For  high  school  freshmen  as  a group  this 
correlation  would  be  in  the  neighborhood  of  .70.”  After  ex- 
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plaining  what  this  correlation  signifies  in  the  sense  that  this 
may  mean  that  a few  of  very  high  intelligence  may  be  very  low 
in  algebraic  ability,  he  concludes,  “Let  not  this  emphasis  on 
the  extreme  cases  blind  one  to  the  main  fact  that,  by  and  large, 
high  intelligence  means  fine  ability  in  algebra  and  low  intelli- 
gence means  poor  ability.  Of  the  twenty-two  brightest  pupils 
out  of  the  hundred,  seventeen  will  be  above  the  average  in 
algebra,  and  of  the  twenty-two  stupidest  pupils,  seventeen  will 
be  below  the  average.”  In  all  probability  the  situation  is  much 
the  same  in  other  abstract  subjects  such  as  Latin,  and  slightly 
less  so  in  the  less  exact  subjects,  such  as  English  and  History, 
and  much  less  so  in  the  more  practical  and  commercial  sub- 
jects. 

Practical  Use  of  Tests. — The  results  of  intelligence  tests  in 
high  school  have  been  used  for  educational  guidance  and  for 
classification,  and  a few  such  reports  may  be  mentioned  here. 
The  most  interesting  attempt  to  use  the  tests  for  educational 
guidance  is  reported  by  Proctor  (21).  Children  entering  the 
high  school  indicated  the  subjects  they  desired  to  take,  their 
future  educational  plans  with  reference  to  college,  normal 
school  and  the  like,  and  also  their  vocational  ambitions.  In 
addition  to  this,  the  educational  counsellor  had  a record  of 
their  grades  in  the  elementary  school  as  well  as  their  intelli- 
gence ratings  on  the  Army  Alpha  and  Stanford-Binet  Tests. 
The  tests  function  as  one  item  in  helping  to  guide  the  students 
in  arranging  their  course  of  study.  Proctor  gives  many  inter- 
esting samples  of  individual  cases,  and  then  compares  the  first 
year  s work  of  a “guided”  group  of  children  with  another  group 
of  “unguided”  cases.  The  facts  are  as  follows  in  terms  of 
per  cent: 

Out  at  Out  by  Failed  1 Failed  2 

Work  Trans jer  Subject  or  More 


Guided  4.5  9.1  18.2  0.0 

Unguided  12. 1 13. 1 30.8  10.3 


The  two  groups  were  practically  equal  in  intelligence,  having 
median  I.Q.s  of  105  and  108.  Evidently  guidance  in  the  choice 
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of  studies  has  saved  many  from  failure  or  elimination  from 
school,  and,  as  the  author  says,  “it  is  certain  that  the  methods 
applied  in  this  instance,  if  employed  in  any  high  school,  would 
prove  greatly  superior  to  the  wasteful  trial  and  error  methods 
that  now  prevail.”  In  the  same  study  Proctor  gives  the  median 
I.Q.s  for  various  groups  of  high  school  students,  as  follows: 


First  year  students 105 

High  School  graduates  hi 

Those  going  to  college  116 


The  lower  limits  in  terms  of  I.Q.  below  which  there  is  little 
chance  for  success  in  high  school  or  college,  as  at  present 
organized,  should  be  found,  in  order  to  help  the  educational 
counsellor  in  his  work.  Thorndike  (23)  estimates  that  in  gen- 
eral a pupil  with  an  I.Q.  below  no  on  the  Stanford  Revision 
“will  be  unable  to  understand  the  symbolism,  generalizations 
and  proofs  of  algebra.”  Similarly  Terman  (19)  says  that 
pupils  with  I.Q.s  below  90  are  practically  certain  to  fail  in  such 
subjects  as  algebra  and  Latin,  and  are  not  likely  to  graduate 
from  high  school.  Again  Cobb  (22)  says,  “Probably  in  90 
cases  out  of  100,  it  is  unwise  to  guide  the  average  or  less  intelli- 
gent than  average  child  into  the  present  academic  high  school. 
Unless  his  I.Q.  is  over  100,  or  his  M.A.  definitely  over  14,  he 
should  be  encouraged  to  try  some  other  type  of  training.” 

The  classification  of  eighth  grade  pupils  on  the  basis  of  intel- 
ligence tests  is  reported  by  Dickson  (20)  and  their  success  in 
high  school  studied.  Two  groups,  “regular”  and  “accelerated,” 
were  formed  and  the  “accelerated”  group  covered  the  eighth 
grade  work  in  one  semester.  After  a year’s  work  in  high  school 
the  “accelerated”  were  compared  with  the  regular  high  school 
students  with  whom  they  had  been  competing  and  were  found 
to  be  quite  superior  in  scholarship,  in  spite  of  being  17  months 
younger.  Dickson  also  reports  sections  in  English,  algebra  and 
arithmetic  formed  on  the  basis  of  intelligence  tests,  and  quotes 
the  testimony  of  teachers  with  reference  to  the  value  of  such 
classification. 


CONCLUSIONS 


289 


There  are  several  other  studies  describing  experiments  in 
ability  grouping  in  which  the  authors  express  their  opinion  as 
to  the  advantages  of  such  grouping.  Symonds  (27)  discusses 
at  length  the  advantages  and  disadvantages,  showing  that  most 
of  the  objections  are  based  on  a faulty  conception  of  the  edu- 
cative process. 

Conclusions.— Intelligence  tests  show  that  the  high  school 
pupil  belongs  in  the  upper  half  of  the  distribution  of  intelli- 
gence. Selection  has  taken  place  from  the  point  of  view  of 
abstract  intelligence.  This  will  be  increasingly  less  true  if  the 
high  schools  continue  to  include  more  and  more  of  the  children 
of  high  school  age.  We  note  further  that  as  the  high  schools 
have  expanded  and  increased  the  variety  of  their  courses,  the 
more  intelligent  tend  to  be  found  in  the  more  academic  courses 
and  the  less  intelligent  in  the  more  practical  courses. 

Again  we  note,  as  in  the  elementary  school,  that  high  schools 
vary  very  much  in  the  average  intelligence  of  their  pupils.  The 
highest  average  intelligence  seems  to  be  found  in  the  private 
schools  and  the  lowest  in  the  rural  public  high  schools. 

There  is  a fair  correlation  between  intelligence  scores  and 
school  marks,  generally  between  .4  and  .5.  This  will  vary 
greatly  according  to  the  accuracy  of  the  intelligence  test  and 
the  reliability  of  the  marks.  Both  are  defective  measures. 
Such  correlations  show  that  intelligence  is  only  one  of  the  im- 
portant factors  making  for  success  in  high  school  studies. 

Intelligence  tests  are  useful  for  general  classification  pur- 
poses and  to  some  extent  for  educational  and  vocational  guid- 
ance. As  our  high  schools  are  at  present,  children  with  I.Q.s 
between  90  and  100  will  have  great  difficulty  in  graduating. 
Those  with  I.Q.s  between  100  and  no  will  be  able  to  manage 
successfully  the  less  abstract  courses,  and  those  with  I.Q.s 
above  no  will  be  successful  in  the  more  abstract  academic 
work. 
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CHAPTER  XII 


THE  COLLEGE  STUDENT 

The  college  student  has  from  the  very  beginning  preemi- 
nently been  “the  dog”  upon  which  the  psychologist  has  experi- 
mented in  the  laboratory.  Working  almost  always  in  a univer- 
sity the  psychologist  has  found  an  abundant  supply  of  willing 
and  valuable  observers  among  the  student  body.  The  science 
of  psychology  is  greatly  indebted  to  their  help  and  assistance, 
and  they  themselves  have  likewise  profited  by  this  closer  and 
more  intimate  contact  with  psychology.  It  is  not  surprising, 
therefore,  that  we  should  find  mental  testing  of  college  stu- 
dents at  a very  early  date  in  the  history  of  our  subject.  As  we 
have  indicated  in  Chapter  I,  the  work  was  begun  very  early  by 
Cattell,  who  in  1890  reported  results  of  tests  on  students  at  the 
University  of  Pennsylvania,  and  again  in  1896  on  students  at 
Columbia. 

The  first  tests  used  were  of  a decided  sensory  and  motor 
type  and  were  mostly  given  as  individual  tests.  Later  on  more 
distinctively  mental  tests  were  employed,  both  individual  and 
group,  until  in  recent  years  the  group  intelligence  test,  as  we 
now  know  it,  is  most  commonly  used.  Our  treatment  of  the 
vast  amount  of  work  on  the  testing  of  the  college  student  must 
necessarily  be  somewhat  sketchy.  It  would  be  impossible  and 
unnecessary  to  give  a minute  description  of  all  the  studies. 

Miscellaneous  Group  and  Individual  Tests. — It  might  be 
truly  said  that  there  is  practically  no  mental  test  which  has 
not  been  tried  out  on  college  students,  and  very  few  upon  which 
we  do  not  have  reports  of  some  sort  or  other.  The  reports 
range  from  a few  tests  tried  out  on  a few  students  to  many 
tests  tried  out  on  a great  number ; from  studies  of  an  incidental 
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nature  to  studies  in  which  a group  of  students  has  been  inten- 
sively tested.  All  of  the  studies  are  more  or  less  concerned 
with  the  reliability  of  the  tests,  but  particularly  with  the  prob- 
lem of  the  value  of  psychological  tests  for  predicting  success  in 
college  work.  We  find,  therefore,  a great  many  correlations 
between  test  results  and  academic  grades.  A sampling  of  such 
correlations  is  given  below.  In  this  list  the  coefficient  of  cor- 
relation is  often  an  average  of  several  coefficients  between  tests 
and  different  academic  subjects.  Sometimes  it  refers  to  only 
a few  subjects  and  a limited  class  of  students,  such  as  a group 
of  freshmen;  at  other  times  it  may  be  obtained  from  a combi- 
nation of  many  academic  grades  or  may  contain  students  of 
several  college  years.  All  of  these  factors  will,  of  course,  affect 
the  coefficient. 


Correlation  Between  Tests  and  Academic  Grades 


Author 

Wissler  (01)  

Calfee  (13)  

Coefficient 

Rowland  and  Lowden  (16) 

Waugh  (16)  

37 

Bell  (16) 

Hollingworth  (16)  

Kitson  (17)  

King  (17)  

Haggerty  (18)  

King  and  McCrory  (18)  

Uhl  (19)  

38 

Rogers  (20)  

Carothers  (21)  

It  will  be  noticed  that  the  great  majority  of  coefficients  are 
below  .50.  Coefficients  of  correlation  between  certain  tests  or 
particular  groupings  of  tests  and  specific  academic  subjects 
vary  around  the  coefficients  given  in  this  list  from  negative 
coefficients  up  to  high  positive  coefficients  of  about  .90,  but  in 
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general  the  relationship  between  psychological  tests  and  aca- 
demic success  is  not  very  high.  There  are  many  other  im- 
portant elements  entering  into  success  in  college  studies  be- 
sides the  one  of  intelligence.  Furthermore,  the  college  student 
is  very  homogeneous  in  general  intelligence  as  compared  with 
the  population  at  large,  and  this  homogeneity  of  the  group  re- 
duces the  correlation.  Nevertheless,  as  many  of  the  authors 
point  out,  the  results  of  judiciously  chosen  tests  may  help  very 
decidedly,  along  with  other  facts  about  the  student,  to  advise 
the  student  as  to  his  work  and  to  help  the  administrative 
officers  in  problems  of  dismissal  or  suspension.  Kitson's  (17) 
suggestions  in  reference  to  vocational  guidance  are  valuable 
here.  Carothers’  (21)  psychographic  charts  show  well  the 
variations  in  different  abilities  in  the  same  individual,  and  her 
suggestions  as  to  personal  interviews  with  students  to  discuss 
the  results  of  the  tests  are  valuable. 

Some  work  has  been  done  in  comparing  the  results  of  tests 
with  estimates  of  intelligence.  Usually  these  estimates  are  the 
ratings  of  students  by  one  or  more  instructors.  Some  of  the 
results  obtained  are : 

Correlation  Between  Tests  and  Estimated  Intelligence 


Author  Coefficient 

Hollingworth  (16)  61 

Kitson  (17)  57 

Uhl  (19)  36 

Thurstone  (19)  60 


These  coefficients  are  of  much  the  same  magnitude  as  those 
between  tests  and  academic  grades.  Estimates  of  intelligence, 
as  well  as  academic  grades,  are  themselves  very  unreliable  and 
this  unreliability  tends  to  lower  the  correlations.  Thurstone 
(21)  says,  “I  have  found  that  instructors’  estimates,  on  account 
of  their  unreliability,  are,  in  general,  unsuitable  as  a criterion 
by  which  to  judge  the  predictive  value  of  a mental  test.  The 
several  instructors’  estimates  for  the  same  student  vary  con- 
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siderably  more  than  the  corresponding  scholarship  grades.” 

Two  studies  using  the  Binet  Tests  with  college  students  are 
reported.  The  number  of  Binet  tests  valuable  for  adults  is 
small.  Their  wide  dissemination  among  college  students  makes 
them  of  little  general  value.  They  do  not  seem  to  correlate 
any  higher  than  the  general  run  of  tests.  Caldwell  (19)  reports 
a correlation  of  .44  between  the  Stanford-Binet  tests  and  aca- 
demic grades.  Between  the  same  tests  and  estimates  of  intelli- 
gence, a correlation  of  .47  is  reported  by  Caldwell  (19),  and 
of  .53  by  Downey  (17).  Caldwell  finds  the  I.Q.  procedure  for 
adults  unsatisfactory  and  says  “there  should  be  some  means  for 
denoting  higher  adult  I.Q’s.”  But,  surely,  it  would  seem  wiser 
to  abandon  the  I.Q.  procedure  altogether  for  adults  and  par- 
ticularly for  college  students. 

The  Army  Alpha  Test. — During  the  war,  and  for  several 
years  thereafter,  Army  Alpha  was  used  widely  in  colleges  and 
universities.  Table  10  gives  median  scores  reported  by  many 
schools. 

This  list  does  not  pretend  to  be  exhaustive.  Undoubtedly 
many  more  groups  of  college  students  have  been  tested  and 
many  workers  have  not  published  their  results.  The  list,  how- 
ever, gives  a fair  indication  of  the  results  in  general.  There  is 
naturally  some  difference  in  the  medians  of  the  various  groups. 
Some  of  this  difference  may  be  due  to  the  composition  of  the 
groups,  whether  made  up  of  freshmen,  seniors  and  the  like,  or 
otherwise  selected ; some  of  it  may  be  due  to  a difference  in  the 
form  of  the  test  used ; but  some  of  it  is  undoubtedly  due  to  the 
different  caliber  of  the  student  body  found  in  different  colleges. 
At  the  bottom  of  the  list  is  given  the  median  score  for  officers 
in  the  army,  showing  that  the  mental  rating  of  officers  re- 
sembles the  rating  of  college  students,  as  we  should  expect. 
We  notice  that  the  college  medians  in  Table  10  range  from  80 
to  160.  The  central  tendency  is  somewhere  between  130  and 
140,  and  this  is  the  same  as  the  median  score  for  the  officers. 
The  average  score  for  the  drafted  man  is  about  60.  Out  of 
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twenty-nine  thousand  men  only  about  one  per  cent  reached  or 
exceeded  a score  of  135.  It  is  obvious,  therefore,  that  college 
students  are  a highly  selected  group  in  regard  to  the  type  of 
intelligence  measured  by  Army  Alpha. 

table  10 

Army  Alpha:  Median  Scores  in  Various  Colleges 

No.oj 

College  M edian  Cases 

Yale  (men)  160  406 

Massachusetts  Agricultural  (men)  150  154 

Oberlin  (both  sexes)  149  330 

Brown  University  (men)  142  210 

Syracuse  University  (both  sexes)  142  786 

Colorado  College  (men)  142  148 

Colorado  College  (women) 142  178 

Dickinson  (both  sexes)  141  72 

Rutgers  College  (men)  138  358 

Johns  Hopkins  (men)  137  140 

Notre  Dame  (men) 137  321 

Ohio  State  University  (both  sexes)  136  5,950 

Newcomb  (women)  135  558 

Lewiston  Normal  (both  sexes)  133  693 

Penn  State  College  (both  sexes)  132  847 

University  of  Minnesota  (men)  129  534 

University  of  North  Dakota  (women)  ....  129  117 

University  of  Minnesota  (women)  128  354 

Southern  Methodist  (men)  127  162 

University  of  Idaho  (men)  125  277 

Purdue  (men)  124  1,162 

Southern  Methodist  (women)  123  159 

Colorado  Teachers  College  (women) 122  266 

University  of  Florida  (men)  120  215 

University  of  Idaho  (women)  117  169 

Lincoln  Memorial  (men)  86  171 

Atlanta  Southern  Dental  (men)  80  184 

White  Officers  in  the  Army 139  1 5,385 
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A comparison  of  the  median  scores  of  students  in  different 
colleges  in  a university  is  given  by  Noble  and  Arps  (20),  and 
we  may  compare  their  results  with  those  reported  for  a few 
colleges  at  the  University  of  Illinois: 

Ohio  State  Illinois 


Median 

Cases 

M edian 

Cases 

Graduates 

....  157 

152 

J54 

161 

Commerce 

147 

52 

143 

539 

Medicine 

141 

Law 

141 

Engineering  . . . . 

141 

U392 

144 

755 

Agriculture  

133 

859 

139 

385 

Arts 

133 

1,966 

145 

1,410 

Education  

133 

382 

• • • 

• • • 

Pharmacy  

125 

109 

• • • 

• • • 

Dentistry  

....  115 

152 

• • • 

Vet.  Medicine  . . . 

. . . . 1 12 

93 

• • • 

• • • 

Both  reports  place  the  graduate  schools  at  the  top  of  the 
lists  by  a very  appreciable  margin.  There  is  no  agreement 
between  the  two  reports  as  to  the  standing  of  the  four  other 
colleges,  where  we  have  comparable  data.  At  Ohio  State  the 
professional  schools  range  themselves  about  equally  above  and 
below  the  median  for  the  Arts  College.  Undoubtedly  there  are 
selective  influences  at  work  in  determining  the  student  body 
of  a college  and  these  influences  may  not  be  the  same  at  each 
university.  At  Ohio  State  the  relatively  low  standing  of  the 
students  in  Dentistry  and  Veterinary  Medicine  corresponds 
with  the  low  standing  of  dental  and  veterinary  officers  in  the 
army.  The  medical  group,  however,  is  above  the  engineering 
group  at  the  university,  which  was  notably  not  the  case  in  the 
army. 

How  do  the  intelligence  ratings  on  the  army  tests  correlate 
with  the  students’  work  in  college  as  evidenced  by  his  class 
marks?  Numerous  correlations  are  reported: 
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Coefficient 

No.  of 
Cases 

Class 

Bridges  (20)  

35 

436 

All  classes 

•15 

36 

Graduates 

•38 

100 

Seniors 

•35 

100 

Seniors 

.29 

100 

Juniors 

.29 

100 

Sophomores 

Colvin  (19)  

45 

212 

Freshmen 

Stone  (22)  

44 

633 

Freshmen 

•33 

633 

Freshmen 

•50 

622 

Freshmen 

Van  Wagenen  (20)  . . 

46 

84 

Sophomores 

•50 

84 

Sophomores 

DeCamp  (21)  

41 

320 

Freshmen 

Burtt  (22)  

38 

651 

Seniors 

Miner  (27)  

29 

37 

Engineers 

Viteles  (22)  

21 

59 

Business 

These  are  typical  of  the  results  usually  obtained  in  compar- 
ing the  intelligence  ratings  with  academic  grades  for  all  sub- 
jects for  one  or  more  semesters.  The  lowest  correlation  is  .15, 
but  this  seems  to  be  a decided  exception.  In  general  they  fluc- 
tuate between  .30  and  .50.  If  we  compare  these  coefficients 
with  the  coefficients  for  the  miscellaneous  groups  of  tests  given 
on  page  293,  we  note  a much  greater  uniformity  in  the  results 
from  the  army  tests.  In  both  lists,  however,  most  of  the  co- 
efficients lie  between  .30  and  .50.  The  army  tests  do  not  seem 
to  correlate  more  highly  than  some  other  groups  of  tests.  They 
have,  however,  the  advantage  over  most  of  the  tests  previously 
reported  in  being  easy  to  give  and  score  and  economical  in 
time. 

Stone  (22)  reports  coefficients  of  correlation  between  the 
army  test  and  separate  freshman  subjects.  They  are  all  posi- 
tive and  range  from  .11  to  .50.  He  also  attempts  an  analysis  of 
the  different  tests  of  the  whole  scale,  and  concludes,  “all  in  all, 
the  present  Alpha  would,  from  the  standpoint  of  elective  ad- 
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visory  purposes,  seem  to  be  as  random  an  agent  as  the  tradi- 
tional campus  method  of  selecting  courses.”  Davis  (21),  using 
the  regression  equation  obtained  after  correlating  the  army 
test  with  total  grades,  would  make  use  of  it  in  estimating 
whether  a man  is  working  up  to  his  ability  or  not,  but  reports 
no  practical  use  of  this  scheme.  The  most  pessimistic  atti- 
tude with  leference  to  the  use  of  the  army  tests  is  expressed 
by  Bridges  (22),  who  summarizes  his  experience  with  the  work 
at  Ohio  State  and  concludes  that  the  tests  at  present  are  of 
practically  no  value  in  university  work.  Instead  of  these  gen- 
eral group  tests,  he  recommends  detailed  psychological  and 
psychiatrical  examinations  of  special  problem  cases.  Van 
Wagenen  (20)  is  much  more  hopeful  as  to  their  possible  value 
in  college  work.  His  analysis  brings  out  the  fact  that  “over 
fifty  per  cent  of  the  students  will  not  change  their  standing 
in  academic  marks  from  their  standing  in  the  army  test  by 
more  than  one-half  sigma  unit  or  by  more  than  one-fifth  of  the 
range  of  the  scoies  of  college  students  or  by  more  than  a change 
from  a D to  a C,  or  from  a C to  a B,  as  these  marks  are  given 
to  college  students.”  He  feels,  however,  that  the  tests  “prove 
least  useful  just  where  reliable  results  from  their  use  are  most 
needed  ; namely,  in  eliminating  those  most  likely  to  fail  in  their 
college  work  and  in  selecting  for  special  groups  those  who  are 
most  likely  to  attain  the  higher  degrees  of  success.”  And  fur- 
ther, “there  is  yet,  however,  far  too  large  a discrepancy  between 
the  positions  attained  in  the  Army  Tests  and  those  achieved 
in  academic  marks  to  warrant  the  use  of  the  Army  Tests  for 
purposes  of  rigid  selection.”  Van  Wagenen  is  hopeful  that 
modifications  and  changes  in  the  tests  may  lead  to  greater 
predictive  value. 

This  work  with  the  army  tests  in  colleges  and  universities, 
although  extensive,  has  been  more  or  less  experimental  in  na- 
ture. Unpublished  accounts  of  the  work  in  several  universities 
indicate  that  practical  use  is  being  made  of  the  results  to  some 
extent.  Men  with  high  intelligence  ratings  and  low  college 
grades  are  reported  to  improve  frequently  when  confronted 
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with  the  facts.  Deans  and  other  administrative  officers  take 
the  intelligence  rating  into  consideration  when  dealing  with 
academic  delinquents  and  cases  of  probation,  dismissal,  rein- 
statement, petitions  to  carry  extra  work  and  the  like.  The 
extent  to  which  students  of  low  intelligence  are  consuming 
administrative  time  and  energy  is  shown  by  the  report  from 
Ohio  State,  in  which  81  per  cent  of  the  delinquents  in  a certain 
college  were  found  to  be  students  with  intelligence  scores  equal 
to  those  received  by  the  lowest  5 per  cent  of  the  whole  student 
body. 

The  Thorndike  Tests.— The  Thorndike  Intelligence  Exam- 
ination is  very  much  more  comprehensive  and  very  much  more 
difficult  than  the  Army  Alpha.  It  requires  two  hours  and 
fifty  minutes  actual  working  time  and  includes  some  educa- 
tional tests  of  a type  suitable  for  high  school  graduates.  It  is 
used  as  a part  of  the  entrance  requirements  at  Columbia  Col- 
lege. A correlation  of  .65  between  the  work  of  the  entire  fresh- 
man year  and  the  scores  on  the  mental  test  is  reported  by 
Thorndike  (21).  The  test  is  obviously  detecting  the  poorer 
students,  for  “of  eleven  boys  at  Columbia,  reported  to  the 
dean’s  office  for  inability  to  do  college  work  in  the  early  weeks 
of  the  year,  all  had  notably  low  scores  in  the  intelligence  exam- 
ination. Of  a score  or  more  so  reported  as  a result  of  the  mid- 
term records,  all  but  two  had  low  scores.  The  defective  col- 
lege work  of  these  two  was  by  common  consent  not  due  to  in- 
tellectual defect”  (Thorndike,  20). 

Not  only  for  admission,  but  also  for  administrative  pur- 
poses are  the  tests  proving  valuable.  Thorndike  (21)  quotes 
the  Dean  of  the  College  as  follows : 

“In  addition  to  the  use  of  the  results  of  the  mental  tests  in 
admission  to  college,  they  have  been  most  helpful  in  my  office 
as  an  aid  in  arriving  at  a diagnosis  of  academic  maladies.  A 
boy  who  has  a poor  academic  record  and  a low  mental  test 
grade  generally  needs  very  different  treatment  from  the  stu- 
dent whose  record  is  poor  but  whose  mental  test  mark  is  high. 
And  in  several  cases  the  mental  test  has  afforded  the  clue  which 
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has  enabled  my  office  in  cooperation  with  the  university  physi- 
cian so  to  advise  the  boy  that  he  has  not  only  escaped  being 
dropped,  but  has  become  an  excellent  academic  citizen.” 

Wood  (23),  in  describing  the  work  at  Columbia,  says,  “In 
1919  the  oifice  of  Admissions  at  Columbia  University  inaugu- 
rated an  experiment  for  the  purpose  of  discovering  the  value  of 
the  Thorndike  College  Entrance  Intelligence  Examination  for 
High  School  Giaduates  as  a criterion  for  admission  to  Colum- 
bia College.  From  an  attitude  of  healthy  if  not  severe  skep- 
ticism toward  the  use  of  intelligence  tests  for  this  purpose,  the 
whole  college  administration  came,  within  the  space  of  two 
years,  to  consider  the  intelligence  tests  as  an  indispensable  part, 
not  only  of  the  admission  machinery,  but  also  of  the  adminis- 
tration of  the  college  in  the  Dean’s  Office.”  Wood  also  gives 
the  correlations  between  the  intelligence  scores  and  scholar- 
ship records  of  in  students  who  remained  in  college  during 
two  years : & 


Freshman  Year 

Sophomore  Year 

Freshman  and  Sophomore  Years 


•63 

.62 

.67 


That  the  intelligence  test  has  higher  predictive  value  of  a 
man  s work  in  college  is  shown  by  the  following  correlations 
with  the  scholarship  record  for  two  years  : 


r n 

Thorndike  Intelligence  Test 67  riI 

Regents  Examinations 64  144 

Secondary  School  Marks 26  101 


College  Marks.— Innumerable  coefficients  of  correlation 
have  been  published  between  intelligence  scores  and  marks  in 
academic  work.  MacPhail  (24)  has  given  a summary  of  these 
results  up  to  1924,  and  this  is  reproduced  in  Table  11.  The 
reader  interested  in  the  bibliographic  references  for  all  these 
findings  should  consult  MacPhail  (24).  As  MacPhail  points 
out,  the  central  tendency  of  all  these  correlations  lies  between 
•40  and  .45.  There  are  few  below  .30  and  few  above  .60.  Over 
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TABLE  II 


Correlations  Between 

Intelligence  and  Academic  Marks  * 

Coefficient 

of 

Institution 

Test  Used 

Correlation 

Arkansas  University  . . . . 

Alpha 

.28-. 65 

Barnard  College 

Local 

.14-.27 

Beloit  College  

Various 

•24'-54 

Boston  University  College 

Boston  University 

.64 

Brown  University 

Alpha 

.44-46 

Brown  University 

Thorndike 

•37--53 

Brown  University 

Brown  University 

.34-.60 

Brown  University 

Brown  and  Thorndike 

combined 

.36-46 

Carnegie  Institute 

Alpha 

•34 

Carnegie  Institute 

Thurstone  IV 

•37 

Carnegie  Institute 

Combination  of  5 tests 

.60 

California  University  . . . 

Thorndike 

46 

Chicago  University 

Kitson 

.20-44 

Chicago  University 

Thorndike 

.41 

Columbia  University  . . . . 

Thorndike 

•59--67 

Cornell 

Thurstone 

.31 

Cornell 

Terman  Group 

44 

Dartmouth  

Alpha 

44 

Dartmouth  

Definition 

•55 

Evanston  

Thurstone 

.29 

Goucher  College  

Thorndike 

.46-. 67 

Goucher  College  

Thurstone 

.20-. 26 

Hamline  University 

Alpha 

•47 

Hood  College 

Terman 

.48 

Hood  College 

Rogers 

•34 

Hood  College 

Average  of  Otis,  Terman, 

Thurstone,  Rogers 

45 

Illinois  State  } 

Normal  University  j 

Alpha 

.48 

* From  MacPhail.  A.  11. 

The  Intelligence  of  College 

Students.  By 

permission  of  \\  arwick  and 

York,  publishers. 
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Institution 

Illinois  University 

Illinois  University 

Illinois  University 

Minnesota  University 

(Medical  School)  

Minnesota  University 
Montana  State  University. 
Montana  State  University. 

Ohio  State 

Ohio  State 

Oregon  University  

Pennsylvania  State 

Pennsylvania  State 

Pennsylvania  State 

Rutgers  College  

Randolph-Macon  

Reed  College 

Rochester  University  .... 

Simmons  

Smith  College  

Southern  Methodist  Uni- 
versity   

Stanford  University  

Stanford  University  

Stanford  University  

Syracuse  University  

Texas  University  

Vassar  

Washington  University  . . 
Wyoming  University  .... 
Wyoming  LTniversity  .... 

Yale  University 

Yale  University 

43  institutions 


Test  Used 

Coefficient 

of 

Correlation 

Alpha 

•37 

Thurstone  IV 

.48 

Illinois  University 

•57 

Reading  and  Omnibus 

•65 

Alpha 

•I3"-5° 

Smith 

•36 

Thorndike 

.46 

Thurstone  IV 

.41 

Alpha 

•I5--38 

Alpha 

•49 

Alpha 

.41 

Thurstone  IV 

•32 

Binet-Simon  (SR) 

•17 

Thorndike 

•45 

Stanford-Binet 

•44 

Alpha 

•37 

•30 

Roback 

•50 

Rogers 

.40 

Alpha 

•52 

Terman  Group 

•42-. 54 

Stanford-Binet 

.42-46 

Alpha 

•3I--43 

Alpha 

.20-40 

Special  Test 

•32 

Thurstone 

•33 

Stanford-Binet 

•52--71 

•53 

Thorndike 

.40 

Local 

•50 

Alpha 

-37--3S 

Thurstone  IV 

.29 

TABLE  12 
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two  thirds  lie  between  .30  and  .50.  In  Toops’  (26)  summary 
of  the  status  of  intelligence  testing  in  colleges,  he  reports  a 
median  correlation  of  .46  based  on  reports  from  43  colleges,  and 
this  confirms  the  findings  of  MacPhail.  Table  12  gives  addi- 
tional correlations  since  MacPhail’s  study. 

All  these  correlations  between  marks  and  intelligence  scores 
show  conclusively  that  intelligence  is  one  of  the  most  important 
factors  making  for  high  marks.  It  is,  perhaps,  the  one  most 
important  characteristic  of  the  individual  so  far  as  marks  are 
concerned.  At  the  same  time,  it  is  clearly  demonstrated  that 
it  is  by  no  means  the  only  factor.  Other  factors,  such  as  in- 
dustry, zeal,  interest,  health,  and  so  forth,  also  influence  the 
marks  a student  will  obtain. 

Courses  and  Subjects. — Several  reports  have  dealt  with  the 
intelligence  of  students  in  various  courses,  but  there  is  very 
little  agreement  among  them.  Perhaps  there  is  a slight  tend- 
ency for  liberal  arts  students  to  score  higher.  Again  within  a 
given  college  there  may  be  a difference  in  the  intelligence  of 
students  electing  various  major  studies.  Thus  Rogers  (24) 
finds  that  Natural  Science  students  have  the  highest  scores, 
followed  by  English,  Foreign  Languages  and  Social  Science. 
On  the  other  hand  Dexter  (29)  finds  the  situation  almost  re- 
versed, for  he  ranks  the  majors  as  follows:  English,  Social 
Sciences,  Foreign  Languages,  History,  Natural  Sciences.  Evi- 
dently we  can  make  no  generalizations  about  the  relative  in- 
telligence of  students  in  various  colleges  or  in  various  major 
courses.  This  varies  widely  from  college  to  college  and  from 
course  to  course. 

Several  reports  give  correlations  between  intelligence  scores 
and  marks  in  a particular  subject.  Thus  Perrin  (24)  finds 
the  following  correlations: 


Sub  ject 

r 

n 

Mathematics  

80 

482 

Romance  Languages 

79 

612 

Physics 

78 

104 

Zoology 

78 

147 
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Sub  ject 

r 

n 

History 

76 

425 

English 

72 

O 

OO 

Botany 

72 

1 15 

Chemistry  

69 

271 

Education  

66 

274 

Geology  

65 

105 

Root  (23)  using  the  Thorndike  Tests  finds  the  following  cor- 
relations for  various  classes : 


Subject 

r 

n 

Biology 

• -50  to  .53 

73  to  151 

Chemistry 

•43 

258 

English  

.36 

495 

French  

. .40  to  .45 

72  to  13 1 

German 

.50 

6o* 

History 

• -43  to  .48 

48  to  122 

Human  Progress  . . . 

.69 

527 

Mathematics  

. .39  to  .61 

23  to  I 10 

Physics  

.50 

134 

Spanish 

. .47  to  .67 

14  to  71 

Correlations  of  intelligence  scores  with  marks  in  psychology 
classes  have  been  reported : 

Spence  (27-28)  61  and  .42 

Nelson  (27) 51,  .64  and  .77 

Miller  (25)  37 

These  must  suffice  as  samples  of  this  type  of  work.  Evi- 
dently it  is  impossible  to  say  that  any  one  subject  rather  than 
any  other  correlates  higher  with  intelligence.  Classes  in  the 
same  subject  in  the  same  college  may  vary  greatly  in  their  cor- 
relations. The  spread  of  intelligence  within  any  class,  the  re- 
liability of  any  individual  instructor’s  marks  and  many  other 
factors  will  affect  the  correlation.  Where  we  have  very  reliable 
measures  of  both  intelligence  and  class  achievement  as  in  the 
Spence  report,  we  find  the  correlation  as  high  as  those  usually 
reported  for  the  total  grades  for  a semester. 
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Age  and  Intelligence. — As  in  the  lower  schools,  so  also  in 
the  college,  we  find  a slight  negative  correlation  with  age.  The 
younger  student  is  likely  to  be  the  more  intelligent.  Brigham 
(27)  finds  a negative  correlation  of  .28  on  the  C.  E.  B.  Schol- 
astic Aptitude  Test.  Terman  (23)  shows  how  the  Thorndike 
scores  tend  to  decrease  with  age.  This  is  more  marked  for  the 
men  than  for  the  women  at  Stanford.  His  results  for  first  year 
men  are : 


Age  Ave.  Score  n 

15  76  9 

16  78  51 

17  76  227 

18  72  355 

19  67  198 

20  69  85 

21  66  50 

22  + 63  I09 


And  Whinery  (26)  compares  the  age  of  the  top  and  bottom 
five  per  cents  on  the  intelligence  test  of  Ohio  State  freshmen. 
Pie  finds  the  average  age  of  the  top  five  per  cent  to  be  18.16 
and  the  bottom  five  per  cent  to  be  19.52,  showing  a difference 
of  1.36  years. 

Fraternity  Men. — In  general  the  results  seem  to  show 
slightly  lower  intelligence  scores  for  fraternity  as  contrasted 
with  non-fraternity  men.  MacPhail  (24)  finds  that  “on  the 
basis  of  data  involving  1,200  cases  collected  from  four  succes- 
sive freshmen  classes  about  equally  divided  between  pledged 
and  unpledged  men,  the  pledged  men  contained  fewer  men  of 
superior  intelligence  and  more  men  of  low  intelligence.”  Other 
reports  confirm  this,  but  one  report  at  least  (Constance,  29) 
finds  no  difference  between  the  two  groups. 

Time  Spent  in  Study. — More  intelligent  students  report 
spending  less  time  in  study  than  do  less  intelligent  students. 
Spence  (27-28)  reports  negative  correlations  of  .29  and  .46,  and 
Crawford  (29)  a negative  correlation  of  .20. 
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Sectioning. — Sectioning  students  on  the  basis  of  intelligence 
will  not  automatically  lead  to  great  gains.  Burtt  (23)  found 
little  difference  in  achievement  in  psychology  in  sections  so 
formed.  It  is  of  no  advantage  if  no  change  in  instruction  takes 
place.  But  if  more  work  is  expected  of  the  brighter  sections, 
the  difference  between  sections  immediately  becomes  marked. 

Elimination. — Students  scoring  low  in  intelligence  are 
eliminated  from  college  earlier  and  in  larger  numbers  than 
students  scoring  high.  Rogers  (26)  found  tho  average  score  in 
the  Thorndike  Test  of  those  eliminated  by  the  end  of  the  sec- 
ond year  to  be  63.1  as  contrasted  with  an  average  score  of  67.2 
for  the  entire  group.  Out  of  292  freshmen  Cuff  (29)  found 
that  22  per  cent  of  those  eliminated  were  below  the  25th  per- 
centile, whereas  only  17  per  cent  of  those  retained  fell  below 
this  point.  Ellis  (26)  finds  the  mean  score  of  the  eliminated  to 
be  87.6  on  the  Miller  test  as  contrasted  with  94.1  for  the  re- 
tained, which  latter  score  is  -(-.28  S.D.  higher.  Jordan  (25) 
gives  the  average  Otis  score  for  those  eliminated  as  143.6  as 
contrasted  with  an  average  of  153  for  those  remaining.  All  of 
these  studies  and  many  others  show  without  a doubt  that  lack 
of  intelligence  is  one  of  the  basic  causal  factors  for  students 
leaving  college  whatever  may  be  the  reasons  usually  assigned. 

Low  and  High  Scores. — Many  comparisons  have  been 
made  between  those  scoring  high  and  those  scoring  low  on  in- 
telligence tests.  Edgerton  and  Toops  (29)  find  that  the  best 
ten  per  cent  in  intelligence  earned  1.78  as  many  hours  credit  as 
did  the  poorest  10  per  cent  during  the  fifteen  quarters  of  pos- 
sible attendance.  Similarly  the  best  10  per  cent  of  students 
earned  on  the  average  2.46  times  as  many  points  as  did  the 
poorest  10  per  cent  of  students.  They  say,  “A  student  who 
has  a low  intelligence  test  percentile,  a poor  high  school  record 
and  entrance  conditions  has  rather  poor  college  prospects.” 
And  they  find  from  their  analysis  that  the  university  “is  not 
securing  the  attainment  from  the  superior  student  that  is 
clearly  possible.”  Erffmeyer  (24)  also  compares  the  low  and 
high  intelligence  scores  and  finds  that  38  per  cent  of  the  low 
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and  only  3 per  cent  of  the  high  had  conditions  in  their  work ; 
64  per  cent  of  the  low  and  only  9 per  cent  of  the  high  had 
failures;  74  per  cent  of  the  low  and  only  12  per  cent  of  the 
high  were  reported  as  delinquent  in  their  work.  And  Burwell 
and  MacPhail  (25)  estimate  that  a freshman  in  the  lowest 
psychological  decile  has  only  two  chances  out  of  five  of  remain- 
ing more  than  one  year  and  only  one  chance  out  of  five  of  grad- 
uating. Those  who  score  below  100  on  the  Army  Alpha  are 
poor  college  risks,  according  to  Jones  (29).  Among  forty  such 
students,  he  found  that  82  per  cent  failed  to  maintain  an 
average  mark  of  C in  their  work. 

Normal  Schools  and  Teachers  Colleges. — The  intelligence 
of  students  in  normal  schools  and  teachers  colleges  is  on  the 
whole  slightly  below  that  of  colleges  in  general.  The  college 
seems  to  attract  and  retain  more  students  of  high  intelligence. 
There  is  great  diversity  in  intelligence  among  normal  schools 
themselves  (Whitney,  23;  Kirkpatrick,  22;  Averill,  23;  Mad- 
sen, 24;  Sims,  29). 

The  correlations  between  academic  work  and  intelligence  are 
about  the  same  as  found  in  colleges,  but  the  correlations  be- 
tween intelligence  and  estimates  of  teaching  are  very  much 
lower  (Pyle,  28;  Thompson,  28;  Frasier,  29;  Morris,  29;  Sor- 
enson, 29;  Broom,  29).  These  range  from  zero  up  to  about 
.38.  It  is,  of  course,  extremely  difficult  to  estimate  teaching 
success,  and  ratings  of  teaching  ability  in  actual  school  work 
are  generally  extremely  unreliable.  Nevertheless,  it  is  very 
obvious  that  the  correlation  between  abstract  intelligence  and 
teaching  ability  is  low.  A given  minimum  of  abstract  intelli- 
gence is  required  of  the  teacher,  but  additional  amounts  above 
that  do  not  seem  to  influence  teaching  ability.  Other  traits 
then  become  the  determining  factors.  Intelligence  tests  in 
teacher  training  institutions  function  in  the  same  way  as  they 
do  in  other  colleges,  but  they  do  not  aid  specifically  in  predict- 
ing teaching  success  (Frasier  and  Heilman,  28). 

Administrative  Uses  of  Tests. — Intelligence  tests  are 
to-day  being  widely  used  in  colleges  and  universities  through- 
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out  the  country.  Toops’  (26)  survey  in  1923-24  showed  that 
60  per  cent  of  no  colleges  were  officially  using  tests  and  this 
percentage  has  probably  increased  greatly  since  that  time. 
The  uses  of  intelligence  tests  reported  by  various  colleges  may 
be  listed  as  follows: 

1.  As  a partial  basis  for  admission. 

2.  In  determining  dismissal  for  low  scholarship. 

3.  In  determining  probation  for  low  scholarship. 

4.  In  dealing  with  disciplinary  cases. 

5.  In  determining  amount  of  school  work  to  carry. 

6.  In  determining  amount  of  outside  work  for  self-support. 

7.  To  encourage  bright  students  to  undertake  graduate  work. 

8.  To  motivate  the  bright  student  who  is  doing  poor  work. 

9.  To  select  assistants  and  student  clerical  help. 

10.  In  making  recommendations  for  scholarships  and  fellowships. 

11.  In  determining  membership  in  honorary  scholastic  societies. 

12.  In  sectioning  students  in  classes. 

13.  In  notifying  instructors  where  the  scholarship  is  not  up  to 

expectation  from  the  tests. 

14.  In  admitting  rehabilitation  men  who  have  not  completed 

common  school  work. 

15.  In  giving  advice  on  study  programs. 

16.  In  the  appraisal  of  transfer  credits  from  little  known  insti- 

tutions. 

17.  In  the  vocational  guidance  of  students. 

18.  In  experiments  of  all  kinds. 

No  college  uses  intelligence  tests  as  the  sole  basis  of  admis- 
sion. Success  in  college  and  in  after  life  depends  upon  much 
more  than  merely  abstract  intelligence  as  measured  by  the  ordi- 
nary group  test.  What  the  educational  guidance  of  college  men 
involves  is  brought  out  admirably  by  Colvin  (21,  22)  in  his 
description  of  the  personnel  work  at  Brown  University.  In 
addition  to  the  intelligence  tests,  information  is  gathered  as  to 
a student’s  purpose  and  aim  in  life,  his  academic,  vocational, 
non-academic  and  reading  interests,  his  character  qualities,  his 
health,  his  family,  his  previous  life,  and  so  forth.  Interviews 
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at  the  end  of  each  college  year  are  arranged,  in  addition  to 
special  consultations.  The  psychological  test,  therefore,  is  only 
one  item,  although  an  important  item,  in  the  total  procedure. 
Colvin  mentions  the  following  ways  in  which  intelligence  tests 
have  been  found  useful:  (i)  “They  throw  some  light  on  the 
question  as  to  whether  a student  is  better  fitted  for  a profes- 
sional career  or  for  business  pursuits.”  Men  with  high  intelli- 
gence ratings  are  urged  to  enter  professional  work,  if  their 
other  qualifications  are  suitable.  Society  needs  high  grade  men 
in  the  professions.  (2)  The  tests  indicate  to  some  extent  the 
type  of  mind  that  a student  possesses.  They  seem  somewhat 
unfair  to  men  who  are  plodders,  but  careful  and  accurate 
thinkers.  (3)  They  make  possible  a distinction  between  char- 
acter qualities  and  mental  alertness,  e.g.,  cases  of  high  intelli- 
gence ratings  and  low  grades,  and  vice  versa.  (4)  They  throw 
light  on  the  home  environment  and  educational  equipment  of 
the  student,  especially  in  the  case  of  those  of  foreign  ancestry. 
(5)  They  show  the  presence  or  lack  of  scholarly  ambitions  and 
ideals.  (6)  They  show  whether  it  is  desirable  for  a student 
to  continue  in  college  or  withdraw.  (7)  They  may  serve  as  an 
incentive  to  work  up  to  the  level  of  one’s  abilities. 

Summary. — College  students  are  highly  selected  from  the 
point  of  view  of  intelligence.  Intelligence  tests  of  all  kinds 
have  been  tried  out  on  them  from  the  very  beginning  of  the 
work  in  testing.  The  median  scores  on  Army  Alpha  show  a 
great  range,  indicating  selective  influences  among  the  different 
colleges.  All  the  medians  are  well  above  the  median  for  un- 
selected white  men  in  the  army.  The  correlations  of  intelli- 
gence with  college  marks  vary  greatly,  the  central  tendency 
lying  between  .4  and  .5.  No  particular  course  or  subject  seems 
to  correlate  uniformly  higher  with  intelligence.  Chronological 
age  and  time  spent  in  study  are  both  slightly  negatively  corre- 
lated with  intelligence.  In  general  the  student  who  scores  low 
earns  fewer  credits  and  much  fewer  academic  honors  than  the 
student  who  scores  high  on  the  intelligence  tests ; he  also  is 
eliminated  in  much  greater  numbers  and  generally  has  difficulty 
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in  graduating.  In  teacher  training  institutions  the  median  in- 
telligence seems  to  be  slightly  lower  than  in  liberal  arts  col- 
leges. Otherwise  the  relation  of  intelligence  with  other  fac- 
tors seems  about  the  same  as  in  colleges  and  universities.  But 
there  seems  to  be  practically  no  relationship  between  teaching 
success  and  intelligence  score.  Seemingly  a great  number  of 
colleges  and  universities  now  regard  the  intelligence  test  as  an 
indispensable  part  of  their  machinery  and  the  uses  it  is  put  to 
are  manifold. 
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CHAPTER  XIII 


THE  SOLDIER 

We  have  repeatedly  referred  to  the  intelligence  testing  con- 
ducted in  the  army  during  the  years  1917  to  1919,  and  in  this 
chapter  we  shall  mention  some  of  the  important  conclusions 
from  that  work.  The  detailed  results  of  the  whole  work  have 
been  admirably  presented  in  the  “Memoirs”  of  the  National 
Academy  of  Sciences,  and  we  shall,  therefore,  make  our  state- 
ment very  brief. 

The  title  of  this  chapter,  “The  Soldier,”  must  be  understood 
to  refer  to  the  man  in  uniform  during  the  period  of  the  World 
War  and  not  to  the  soldier  in  time  of  peace.  The  results  are 
thus  more  characteristic  of  the  general  male  population  of  the 
United  States  than  the)''  are  of  the  professional  soldier.  As  a 
matter  of  fact,  the  vast  majority  of  the  men  tested  were  those 
inducted  into  the  army  by  means  of  the  Selective  Service  Act. 
We  do  not  know  whether  the  professional  soldier  of  our  ordi- 
nary peace-time  army  is  the  same  as  or  different  from  the 
average  drafted  man.  It  is  in  the  latter  sense  that  we  are  using 
the  term  “soldier”  in  this  chapter. 

Because  of  the  fact  that  the  army  in  19 17-19  represented  a 
fair  sampling  of  the  male  population  of  the  country,  our  data 
are  of  great  importance.  Up  to  the  present  time  the  army  data 
represent  the  widest  and  most  random  sampling  of  adults  that 
has  ever  been  tested.  To  what  extent  the  group  of  drafted 
men  is  selected  it  is  impossible  to  say.  We  may  note,  however, 
several  selective  factors  which  were  at  work  to  cut  off  the 
population  at  the  upper  and  lower  ends  of  the  supposedly  nor- 
mal curve  of  distribution  of  intelligence: 
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1.  Superior  men  tended  to  become  officers  in  the  army. 

2.  Many  superior  men  immediately  volunteered  their  services 

and  were  not  included  in  the  draft. 

3.  Some  superior  men  were  undoubtedly  excluded  from  th~' 

draft  because  of  being  employed  in  essential  industries. 
Whether  exemption  for  “essential  industries”  excluded 
more  superior  than  inferior  men  it  is  difficult  to  tell,  but 
probably  the  former  is  the  case. 

4.  Many  inferior  men  were  excluded  by  the  draft  boards  be- 

cause of  being  mentally  unfit  for  service. 

5.  Many  inferior  men  were  not  included  in  the  draft  because 

of  confinement  in  prisons,  workhouses,  reformatories, 
almshouses,  and  the  like. 

6.  The  most  inferior  men  were  in  institutions  for  the  feeble- 

minded. 

The  largest  percentage,  51.1%,  of  exemptions  or  deferred 
classifications  in  the  draft  was  given  for  “Dependency.”  It  is 
doubtful  whether  this  group  can  be  considered  superior  to  the 
drafted  group.  Lincoln  (22)  points  out  that  in  general  the 
more  intelligent  man  stays  longer  at  his  education  and,  there- 
fore, is  likely  to  marry  later  than  the  less  intelligent.  He  is 
also  generally  economically  more  successful.  Both  of  these 
factors  would  keep  him  from  claiming  exemption  on  account  of 
dependency. 

It  may  be,  therefore,  that  these  various  selective  forces,  at 
work  at  both  ends  of  the  intelligence  scale,  roughly  balanced 
each  other  and  made  the  average  drafted  man  a fair  repre- 
sentative of  the  general  population. 

The  Army  Tests. — The  work  in  the  army  extended  from 
September,  1917,  to  January,  1919.  Psychological  testing  was 
established  in  thirty-five  camps  and  altogether  1,726,966  men 
were  tested  either  by  means  of  group  or  individual  tests.  This 
total  includes  42,000  commissioned  officers.  Individual  exam- 
inations to  the  number  of  82,500  were  given.  The  psychologists 
recommended  7,800  for  discharge  for  mental  defect,  or  0.5  per 
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TABLE  13 

Equivalent  Scores  of  Tests  Used  in  the  Army 


Alpha 

Beta 

Point 

Scale 

Complete 

Per- 

formance 

Short 

Per- 

formance 

Stanford- 

Binet 

. . . 

. . . 

• • • 

4.0 

. . . 

3 

2 

4-5 

• . . 

4 

5 

5-o 

. . . 

6 

8 

5-5 

. . . 

9 

12 

6.0 

31 

17 

17 

6-5 

. . . 

36 

30 

24 

7.0 

2 

42 

41 

33 

7-5 

. . . 

6 

46 

52 

42 

8.0 

2 

1 1 

5i 

62 

53 

8-5 

4 

17 

55 

72 

67 

9.0 

7 

24 

60 

91 

86 

9-5 

1 1 

30 

64 

114 

108 

10.0 

16 

37 

68 

135 

127 

10.5 

2 1 

42 

7i 

153 

144 

1 1 .0 

27 

47 

74 

166 

158 

n-5 

33 

53 

77 

175 

169 

12.0 

40 

58 

79 

183 

179 

!2-5 

47 

63 

81 

189 

188 

13.0 

56 

67 

83 

195 

197 

13-5 

63 

71 

85 

201 

205 

14.0 

7i 

75 

87 

208 

2 14 

I4-5 

78 

78 

88 

216 

223 

15.0 

85 

81 

90 

223 

232 

I5-5 

93 

84 

92 

230 

241 

16.0 

102 

88 

95 

237 

250 

16.5 

114 

9i 

98 

244 

259 

17.0 

125 

95 

100 

251 

267 

J7-5 

137 

99 

. . . 

258 

275 

18.0 

147 

104 

• • • 

268 

283 

18.5 

161 

108 

. . . 

290 

291 

19.0 
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cent  of  the  total  examined.  They  recommended  10,014  or  0.6 
per  cent  for  labor  battalions  because  of  low  intelligence,  and 
9,487  or  0.6  per  cent  for  assignment  to  development  battalions 
for  training  and  observation  for  possible  use  in  the  army. 


table  14 

Basis  for  the  Assignment  of  Letter  Grades 


Complete 

Short 

Point 

Per- 

Per- 

Stanjord- 

Alpha 

Beta 

Scale 

jormance  formance 

Binet 

A ... 

135-212 

1 00- 1 18 

Not  given 

260-311 

275-308 

18.0-19.5 

B . . . 

105-134 

90-99 

95"IO° 

240-259 

250-274 

16.5-17.9 

C+  . 

7 5" 1 °4 

80-89 

90-94 

215-239 

220-249 

15.0-16.4 

C ... 

45-75 

65-79 

80-89 

190-2 14 

190-2 19 

13.0-14.9 

C—  . 

2 5-44 

45-64 

70-79 

150-189 

145-189 

1 1.0-12.9 

D . . . 

15-24 

20-44 

60-69 

90-149 

85-144 

9.5-10.9 

D— . 

0-14 

0-19 

o-59 

0-89 

0-84 

0-  9.4 

The  tests  used  in  the  army  were  Alpha,  a 

group  test  for  lit- 

' w ^ 

individual  tests  such  as  the  Stanford,  Point  Scale  and  Per- 
formance Scale.*  The  tests  correlated  well  with  various  esti- 
mates of  intelligence.  “Alpha  yields  correlations  with  other 
measures  of  intelligence  as  follows:  (1)  with  officers’  ratings  of 
their  men  .50  to  .70;  (2)  with  Stanford-Binet  measurements, 
.80  to  .90;  (3)  with  Trabue  B and  C Completion  tests  com- 
bined, .72  ; (4)  with  examination  Beta,  .80;  (5)  with  composite 


of  Alpha,  Beta  and  Stanford,  .94;  (6)  in  the  case  of  school 
children  Alpha  correlates  with  teachers’  ratings  .67  to  .82  ; 
school  marks  .50  to  .60  . . . Beta  correlates  with  Alpha  .80; 
with  Stanford  .73  ; with  composite  of  Alpha,  Beta  and  Stan- 
ford .91”  (Yoakum,  20). 

The  Average  Intelligence. — If  we  ask  what  was  the  aver- 
age intelligence  of  the  drafted  man,  we  may  most  readily 


* For  significance  of  letter  ratings  used  on  the  group  tests  and  for 
table  of  equivalent  scores  for  the  several  tests  used,  see  tables  13  and  14 
on  pages  318  and  319. 
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understand  the  result  after  the  scores  on  the  various  tests  have 
been  converted  into  mental  ages.  These  mental  ages  were 
equated  with  the  Stanford  Scale  and  they  may,  of  course,  be 
too  low,  if  the  standardization  of  the  Stanford  Scale  was  based 
upon  children  of  better  than  average  mentality.  This  has  been 
done  for  a sampling  of  the  different  groups  studied  as  follows: 

Mean  M.A.  No.  of  Cases 


White  draft  13. i 93,965 

Colored  draft 10.4  18,892 

White  officers 17.3  1 5,544 


The  white  draft  is  a fair  sampling  of  the  soldiers  pro-rated 
by  states  as  far  as  possible.  The  negro  draft  is  also  pro-rated 
by  states  with  an  additional  group  from  the  northern  states. 

We,  thus,  have  the  surprising  and  unexpected  result  of  a 
mental  age  between  thirteen  and  fourteen  for  the  average  white 
soldier.  It  is  this  result  expressed  in  terms  of  mental  age  that 
has  led  to  much  popular  discussion  and  misunderstanding. 
What  it  means  is  that  the  average  drafted  man  does  as  well  on 
the  particular  tests  under  discussion  as  the  average  thirteen- 
to  fourteen-year-old  child.  This  result  was  arrived  at  by  equat- 
ing the  scores  on  Alpha  with  the  mental  ages  obtained  on  the 
Stanford  Scale  by  a group  of  some  653  soldiers,  assuming  that 
the  standardization  of  the  Stanford  Scale  for  children  is  accu- 
rate and  that  thirteen-year-old  ability  on  that  scale  represents 
what  thirteen-year-olds  in  general  can  do.  This  is  probably 
true,  for  we  have  in  addition  the  work  of  Proctor  (21)  and 
Kohs  working  with  children  alone.  On  the  basis  of  results 
from  several  thousand  school  children  they  make  a score  of  60 
(the  average  for  the  soldiers)  equal  to  a mental  age  of  thirteen. 
Similarly  Doll  (19)  tested  514  school  children  and  found  that  a 
score  of  60  on  the  Alpha  was  the  average  for  children  between 
ages  11  and  12.  In  rural  schools  Lufkin  (21)  found  a score  of 
60  to  lie  between  ages  12  and  13.  In  addition  to  this  we  have 
the  evidence  from  examination  a in  the  army,  which  was  the 
group  test  given  before  Alpha  was  introduced.  A comparison 
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of  the  median  scores  on  this  test  for  soldiers  and  children  gives 
the  following  results : 


M edian  Score 

No.  of  Ca 

Soldiers 

I5)I4° 

Children,  C.A.  13  . . , 

i57 

389 

Children,  C.A.  14  . . . 

170 

274 

Children,  M.A.  12  . . . 

145 

25 

Children,  M.A.  13  . . . 

x73 

35 

It  would  seem,  therefore,  that  the  kind  of  ability  demanded 
by  the  army  tests  is  such  that  it  does  not  increase  much,  if  at 
all,  beyond  the  age  of  thirteen  or  fourteen  in  the  average  in- 
dividual. This  is  only  true  in  so  far  as  the  men  tested  in  the 
army  are  taken  to  represent  a general  sampling  of  the  popula- 
tion at  large.  The  implications  of  this  for  intelligence  testing 
have  already  been  referred  to  in  previous  chapters. 

Mental  Age  Distribution. — The  army  data  also  give  a dis- 
tribution of  the  white  draft  according  to  mental  age  as  follows: 


Mental  Age  per  Cent 

1 6 and  over I4-0 

z5 9-3 

T4 13.6 

15.8 

12  17.0 

11 12.7 

10 7.6 

9 4-7 

8 3.15 

7 i-75 

6 0.2 

5 0.1 


4 and  below  0.1 

In  so  far  as  this  represents  the  distribution  of  mental  ages 
likely  to  be  found  in  the  country  at  large,  it  is  important.  The 
old  definition  of  a moron,  as  having  a mental  age  from  twelve 
to  nine,  would  result  in  some  thirty  to  forty  per  cent  of  the 
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men  being  classed  as  morons  or  worse,  and  it  is  these  results 
interpreted  in  this  way  that  have  led  to  very  absurd  statements 
in  popular  and  semi-popular  writings.  As  we  have  noted  else- 
where, that  conception  of  a moron  was  rapidly  disappearing 
even  before  the  army  testing. 

A study  of  the  table  shows  us  a much  larger  percentage  of 
cases  in  the  lower  mental  age  groups  than  we  might  have  sus- 
pected, and  more  evidence  of  this  sort  may  lead  us  to  still  fur- 
ther revise  our  concept  of  feeblemindedness.  On  the  suggested 
basis  of  an  adult  mental  age  of  fourteen  and  an  I.Q.  of  70  or 
below  signifying  feeblemindedness,  we  should  have  all  those 
testing  below  a mental  age  of  9-10  as  probably  feebleminded. 
This  basis  from  the  above  table  would  give  a percentage  of 
almost  ten  as  probably  feebleminded,  a percentage  much  higher 
than  any  estimate  of  feeblemindedness  for  the  general  popula- 
tion that  has  ever  been  suggested.  If  we  take  the  more  recent 
suggestions  (see  Chapter  XIV)  that  only  those  with  a mental 
age  below  9 - o or  below  8 - 6 be  considered  feebleminded,  we 
obtain  percentages  of  5.3  or  3.7.  In  this  connection  it  is  inter- 
esting to  notice  the  experience  of  the  psychologists  in  the  army 
camps  and  the  working  basis  which  they  arrived  at : “In  gen- 
eral, subjects  whose  mental  age  is  below  eight  should  be  seri- 
ously considered  for  discharge  or  development  battalion.  Those 
whose  mental  ages  range  from  eight  to  ten  should  be  considered 
for  use  in  special  service  organizations  or  for  assignment  to 
development  battalions.”  In  674  cases  given  individual  ex- 
aminations at  a certain  camp,  practically  all  below  a mental 
age  of  eight  were  recommended  for  discharge  from  the  army. 
Only  12.4  per  cent  of  the  men  given  individual  examinations 
who  were  recommended  for  regular  service  fell  below  a mental 
age  of  ten,  and  only  0.3  per  cent  below  a mental  age  of  eight. 
The  suggestion  here  seems  to  be  that  a mentality  of  eight  or 
less  (comprising  about  2.5  per  cent)  is  likely  to  be  of  no  use 
to  the  army.  Those  between  eight  and  ten  can  probably  be 
used,  but  may  need  more  than  average  supervision.  Perhaps 
this  latter  group  would  correspond  to  the  moron  in  civil  life, 
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as  being  a person  who  needs  more  or  less  help  or  supervision. 
In  civil  life  he  is  more  likely  to  fail  and  get  into  difficulty,  be- 
cause there  is  lacking  the  constant  supervision  given  in  the 
army.  Indeed,  it  would  seem  that  the  army  might  very  well 
make  use  of  individuals  of  this  level  of  mental  ability  for  the 
many  simple  and  routine  tasks  which  have  to  be  done,  because 
the  army  provides  just  that  degree  of  routine  and  supervision 
which  is  helpful  and  valuable  for  individuals  of  this  level  of 
mentality. 

Again  the  evidence  from  a study  of  certain  disciplinary  cases 
in  the  army  shows  the  inability  of  the  man  of  lower  mentality 
to  make  the  proper  adjustments  in  the  long  run.  Of  479  cases 
studied,  66.4  per  cent  fell  below  a C rating  (average  rating) 
and  only  10  per  cent  above  it ; 20.7  per  cent  of  these  cases  were 
rated  D — or  E,  as  compared  with  7.1  per  cent  for  the  white 
draft. 

Age  and  Intelligence. — To  the  extent  that  the  age  of  thir- 
teen or  fourteen  represents  the  limit  of  growth  for  the  abilities 
tested  by  the  Alpha  examination,  we  should  not  expect  any 
increase  in  ability  from  one  year  to  another  after  age  thirteen 
or  fourteen.  An  examination  of  the  scores  of  men  in  the  army 
from  ages  twenty-one  to  thirty  shows  no  evidence  of  increase, 
but  the  data  in  reference  to  this  question  are  very  scanty. 

The  relation  between  age  and  intelligence  among  officers  has 
been  carefully  studied.  The  median  score  seems  to  decrease 
steadily  with  age,  as  follows: 

Age  21-22  23-24  25-26  27-28  2Q-30  31-40  41-50  51-60 

Score  146  146  147  143  141  133  125  120 

No.  of  Cases..  985  2,330  2,434  2,101  1,665  3,963  1,635  240 

The  correlations  between  age  and  intelligence  range  from 

— .01  to  — .19,  showing  a slight  tendency  for  the  score  to  de- 
crease with  age.  As  to  whether  this  is  due  to  an  actual  loss  in 
intelligence  or  a difference  in  the  selection  of  the  various  age 
groups,  it  is  impossible  to  say. 
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Rank  and  Intelligence. — “There  is  a high  positive  correla- 
tion between  the  rank  and  the  intelligence  of  the  enlisted  men. 
The  relationship  among  the  officers  of  the  various  ranks  is  not 
so  clear”  (“Memoirs,”  21,  p.  855). 

Type  of  Service  and  Intelligence. — As  far  as  officers  are 
concerned,  there  was  a great  difference  in  the  intelligence  of 
different  branches  of  the  service.  Below  are  shown  the  per- 
centages of  officers  rating  A or  B (the  two  highest  ratings  on 
the  test)  and  also  the  median  score  on  Alpha. 


Per  Cent 

M edian 

Branch 

A and  B 

Score 

Engineers  

...97 

162 

Field  Artillery  

•••93 

150 

Sanitary  Corps  

...90 

151 

Field  Signal  Battalion  . . . 

. . . 88 

149 

Machine  Gun  Battalion  . 

...87 

141 

Infantry  

•••85 

140 

Quartermaster  

...78 

134 

Medical 

•••77 

129 

Dental 

•••75 

123 

Veterinary  

...  61 

1 1 7 

These  differences  are  greater  than  any  due  to  chance  and 
suggest  either  an  actual  difference  in  the  men  attracted  to  vari- 
ous professions  or  the  selective  factors  at  work  in  various  pro- 
fessions or  selective  factors  at  work  in  the  choice  of  officers  for 
the  different  branches  of  the  service  in  the  army.  A more  de- 
tailed study  by  Cobb  and  Yerkes  (21)  of  the  medical  group 
has  been  made,  because  of  its  peculiarly  low  position  in  the 
group,  which  is  contrary  to  the  popular  opinion  as  to  the  intel- 
ligence of  men  in  that  profession.  The  authors  conclude  that 
the  method  of  selection  of  medical  officers  accounts  for  most 
of  the  differences  as  they  were  taken  without  training  in  of- 
ficers’ training  schools,  and  thus,  missed  the  selective  factors 
operating  there.  “The  Medical  Corps  obtained  the  services  of 
the  ablest  as  well  as  the  weakest  men  of  the  profession.”  And 
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finally,  “it  is  reasonably  certain,  then,  that  age  and  method  of 
military  selection  are  largely  responsible  for  the  relatively  low 
intelligence  of  medical  officers.” 

Education  and  Intelligence. — The  amount  of  education  an 
individual  can  acquire  is  determined  among  other  things  by  his 
intelligence.  From  the  important  and  lengthy  analysis  of  the 
amount  of  education  previously  obtained  by  the  soldiers  in 
the  army,  we  shall  note  only  the  increase  in  score  with  amount 
of  schooling  as  shown  by  the  white  draft : 

Grades  0-4  5-8  II.  S.  College  Graduate 

Alpha  22  51  92  1 18  146 

No.  of  Cases  . . 4,253  33,424  10,715  3T31  97 

Conclusion. — In  this  chapter  we  have  noted  merely  a few 
of  the  more  outstanding  facts  resulting  from  the  intelligence 
testing  in  the  army.  This  extensive  and  important  piece  of 
work  was  done  under  the  pressure  of  war-time  conditions.  It 
was  done  for  a very  immediate  practical  purpose,  and  not  for 
purely  abstract  scientific  reasons.  It  demonstrated  conclu- 
sively that  intelligence  tests  could  be  of  great  value  in  the 
organization  of  men,  and  that  they  could  be  easily  and  eco- 
nomically applied.  General  intelligence,  as  tested  by  the  army 
tests,  is  one  of  the  factors  contributing  to  success  in  the  com- 
plex of  military  efficiency.  Incidentally  the  results  of  the 
army  testing  have  shed  a great  light  upon  the  mental  make-up 
of  the  population  as  a whole,  for  the  soldier  during  the  war 
was  a fair  representative  of  the  citizen  of  this  country. 

For  further  details  of  the  army  testing,  the  reader  must  be 
referred  to  the  original  sources  mentioned  in  the  bibliography. 
We  shall  have  occasion  in  several  other  chapters  to  make  use 
of  the  data  as  they  apply  to  other  topics  treated  in  this  book. 
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CHAPTER  XIV 


THE  FEEBLEMINDED 

The  study  of  the  feebleminded  as  a special  group  dates  back 
to  long  before  the  advent  of  the  psychological  test,  and  there 
are,  of  course,  many  phases  of  the  problem  of  the  feebleminded 
that  are  not  psychological  and  have  little  or  no  interest  to  the 
psychologist  as  such.  It  is,  nevertheless,  true  that  during 
recent  times  psychology  has  made  important  contributions  to 
our  understanding  of  these  children,  and  the  application  of  in- 
telligence tests  has  decidedly  changed  and  modified  our  ideas 
with  respect  to  them. 

It  used  to  be  thought  that  the  feebleminded  were  a very 
small  and  very  distinct  group  of  individuals,  forming  more  or 
less  a distinct  species  and  differentiated  from  the  normal  by  a 
very  marked  divergence  in  their  intellectual  and  emotional  life. 
They  were  considered  as  beings  apart,  radically  different  from 
the  rest  of  humanity.  By  some  authorities  they  were  thought 
to  be  closely  allied  to  the  insane  and,  indeed,  a clear  distinction 
between  the  insane  and  the  feebleminded  is  not  yet  universal 
in  the  medical  profession.  Although  the  cause  of  feebleminded- 
ness was  unknown,  it  was  more  or  less  treated  as  an  incurable 
disease,  and  the  feebleminded  were  considered  the  special  care 
of  the  physician.  At  times  there  arose  a belief  in  the  possi- 
bility of  cure,  either  through  the  agency  of  the  physician  or  the 
educator.  The  importance  of  education  was  first  emphasized 
by  Seguin  (06;  07)  in  France  and  later  on  in  the  United 
j States.  Seguin’s  belief  in  the  possibilities  of  improvement  by 
means  of  his  physiological  method  was  very  great  and  amounted 
at  times  almost  to  a belief  in  the  possibility  of  cure.  His  en- 
thusiasm and  aggressiveness  resulted  in  untold  good  in  the 
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care  of  these  children,  and  his  emphasis  upon  education  modi- 
fied for  the  better  a great  many  of  the  ordinary  educational 
methods  then  in  vogue.  Although  Seguin’s  work  was  of  de- 
cided importance  for  the  care  and  education  of  the  feeble- 
minded, it  did  not  contribute  very  much  to  our  understanding 
of  the  condition,  and  it  remained  for  Binet  to  give  us  a deeper 
insight  into  the  psychology  of  these  children  and  to  show  us 
clearly  the  relationship  between  the  feebleminded  and  the 
normal  mind. 

Definitions  of  Feeblemindedness. — The  earliest  definitions 
of  feeblemindedness  are  legal  in  nature  and  Blackstone’s  may 
stand  as  an  example  of  these : “An  idiot,  or  natural  born  fool,  is 
one  that  hath  no  understanding  from  his  nativity,  and  is, 
therefore,  by  law  presumed  never  likely  to  attain  any.”  Other 
definitions  are  distinctly  medical  in  type,  considering  feeble- 
mindedness as  a sickness  or  as  due  to  the  incomplete  develop- 
ment of  the  brain.  Thus,  Delboe  says,  “Even  the  condition  of 
many  stupid  men  is  to  be  designated  as  sickness,”  and  Willis 
considers  the  brain  the  seat  of  the  sickness  and  specifies  the 
corpus  callosum  and  the  cortex  (Hollingworth,  20). 

Sociological. — The  best  modern  definition,  not  specifically 
influenced  by  the  work  in  mental  testing,  is  that  formulated  by 
the  British  Royal  Commission  on  the  Feebleminded  in  1908: 
“A  feebleminded  person  is  one  who  is  capable  of  earning  a liv- 
ing under  favorable  circumstances,  but  is  incapable,  from  men- 
tal defect  existing  from  birth,  or  from  an  early  age,  (a)  of  com- 
peting on  equal  terms  with  his  normal  fellows:  or  (b)  of  man- 
aging himself  and  his  affairs  with  ordinary  prudence.” 

Following  closely  on  this  definition,  Tredgold  (22),  one  of 
the  best  medical  authorities  on  feeblemindedness,  says:  “We 
may  accordingly  define  amentia  as  a state  of  restricted  poten- 
tiality for,  or  arrest  of,  cerebral  development,  in  consequence 
of  which  the  person  affected  is  incapable  at  maturity  of  so 
adapting  himself  to  his  environment  or  to  the  requirements  of 
the  community  as  to  maintain  existence  independently  of  super- 
vision or  external  support.” 
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The  definition  of  the  British  Royal  Commission  is  essentially 
sociological  in  character,  because  it  makes  social  competency 
the  criterion  for  judging  the  mental  status.  Tredgold  practi- 
cally adopts  this  sociological  viewpoint,  but  adds  to  it  a physio- 
logical explanation  in  the  phrase  “restricted  potentiality  for,  or 
arrest  of,  cerebral  development.”  This  physiological  defect  is 
due  to  “an  imperfect  or  arrested  development  of  the  cerebral 
neurones.” 

All  these  sociological  definitions  are  merely  practical  guides 
as  to  who  should  be  committed  to  special  care  or  supervision. 
They  all  beg  the  real  question,  because  they  say  that  the  in- 
ability is  caused  by  mental  defect.  Thus,  having  an  incom- 
petent before  us,  we  must  decide  whether  his  incompetency 
is  due  to  mental  defect  or  laziness  or  dementia  or  whatnot. 
Furthermore,  competency  in  society  depends  upon  the  degree 
of  complexity  in  any  given  social  group.  The  reliance  upon 
this  criterion  alone  might  mean  that  an  individual  might  be 
called  normal  in  a simple  rural  environment,  but  feebleminded 
if  he  moved  to  a complex  urban  environment.  From  the  point 
of  view  of  supervision  and  control,  this  is  perfectly  satisfac- 
tory, but  it  gives  us  no  insight  into  what  degree  of  mental 
defect  constitutes  feeblemindedness. 

Psychological. — The  definitions  given  above  may  stand  as 
samples  of  the  best  type  of  modern  definition  that  has  not 
been  influenced  by  the  mental  test.  The  advent  of  scales  for 
measuring  intelligence  naturally  gave  rise  to  a type  of  defini- 
tion that  referred  to  achievement  on  the  scale  as  a criterion 
of  feeblemindedness,  and  this  type  of  definition  we  may  re- 
gard as  psychological.  Binet  and  Simon  ( 1 6 ) were  naturally 
the  first  to  suggest  that  degrees  of  feeblemindedness  could  be 
best  defined  in  terms  of  mental  age,  but  they  did  not  limit 
their  definitions  entirely  to  this.  Thus  they  say : “An  idiot  is 
a person  who  is  not  able  to  communicate  with  his  fellows  by 
means  of  language.  He  does  not  talk  at  all  and  does  not 
understand.  He  corresponds  to  the  intelligence  level  of  a 
normal  child  ranging  from  early  infancy  to  two  years  of 
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age.’  The  mental  age  limits  for  idiots  are  o to  2 years;  for 
imbeciles  2 to  7 years ; for  morons,  above  7 years. 

This  mental  age  type  of  definition  is  again  reflected  in  the 
definitions  adopted  by  the  American  Association  for  the  Study 
of  the  Feebleminded  in  1911  : 

1.  The  term  feebleminded  is  used  generically  to  include  all 

degrees  of  mental  defect  due  to  arrested  or  imperfect 
mental  development  as  the  result  of  which  the  person 
so  affected  is  incapable  of  competing  on  equal  terms 
with  his  normal  fellows  or  managing  himself  or  his 
affairs  with  ordinary  prudence. 

2.  Idiots  are  those  so  deeply  defective  that  the  mental 

development  never  exceeds  that  of  a normal  child  of 
about  two  years. 

3.  Imbeciles  are  those  whose  development  is  higher  than 

that  of  an  idiot  but  does  not  exceed  that  of  a normal 
child  of  about  seven  years. 

4.  Morons  are  those  whose  development  is  higher  than  that 

of  an  imbecile  but  does  not  exceed  that  of  a normal 
child  of  about  twelve  years. 

In  a similar  fashion  we  find  Doll  (17)  defining  feebleminded- 
ness as  “a  condition  of  arrested  development,  specifically  of 
the  general  intelligence,  which  limits  the  individual  to  mental 
capacity  not  exceeding  that  of  twelve-year-old  normal  chil- 
dren.” 

These  mental  age  definitions  all  refer  to  individuals  who 
have  reached  mental  maturity.  For  those  still  growing,  the 
definition  is  usually  in  terms  of  I.Q.  Hollingworth  (20)  says: 
“Idiots  grade  roughly  from  0 to  20,  imbeciles  from  20  to  40, 
and  morons  from  40  to  70.” 

All  these  mental  age  and  I.Q.  definitions  are  predominantly 
psychological.  They  substitute  “mental”  development  for  the 
physiological  concept  of  “cerebral”  development.  They  lay 
stress  upon  general  development  as  opposed  to  specific  abili- 
ties. The  sociological  results  of  this  arrested  development  are 
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secondary,  the  assumption  being  that  an  individual  of  such 
restricted  mentality  would  fall  below  the  required  social  stand- 
ards. 

Statistical. — A mathematical,  statistical  or  percentage  defi- 
nition of  feeblemindedness  was  suggested  at  the  same  time  in- 
dependently both  by  Miner  (18),  and  by  Pintner  and  Pater- 
son (16).  This  type  of  definition  is  a direct  outgrowth  of  the 
hypothesis  of  a normal  distribution  of  intelligence  in  the  popu- 
lation at  large.  If  intelligence  is  distributed  normally  among 
the  population  at  large  and  if  feeblemindedness  is  to  be  re- 
garded simply  as  the  possession  of  a limited  amount  of  in- 
telligence, we  might  agree  to  regard  as  feebleminded  a certain 
definite  percentage  at  the  lower  end  of  our  distribution  curve. 
The  percentage  to  be  regarded  as  feebleminded  will  depend 
very  largely  upon  whether  we  wish  to  limit  the  term  to  those 
conservatively  termed  feebleminded  at  the  present  time,  or 
whether  we  wish  to  enlarge  the  concept  and  include  within  the 
term  the  highest  grade  cases  about  which  there  is  now  much 
difference  of  opinion. 

Pintner  and  Paterson  (16)  suggested  that  the  lowest  three 
per  cent  and  Miner  (18)  the  lowest  one-half  per  cent  be  con- 
sidered feebleminded.  Burt  (21)  also  argues  that  “for  imme- 
diate practical  purposes  the  only  satisfactory  definition  of 
mental  deficiency  is  a percentage  definition  based  on  the 
amount  of  existing  accommodation.”  This  practical  definition 
is  admittedly  based  upon  the  ability  of  society  to  care  for  its 
intellectually  weakest  members.  At  present  Burt  suggests  that 
in  the  county  of  London  “the  mentally  defective  child  is  to  be 
defined  as  one  who  for  intelligence  ranks  among  the  lowest  il/2 
per  cent  of  the  school  population  of  the  same  age.”  This  low- 
est ip2  per  cent  would  include,  according  to  Burt,  all  those 
falling  below  a deviation  of  minus  2 S.D.,  or  an  I.Q.  of 
about  70. 

These  statistical  definitions  have  not  found  favor  among 
psychologists,  physicians  or  social  workers.  Perhaps  this  is 
owing  to  the  fact  that  we  still  think  of  feeblemindedness  as 
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some  definite  entity,  like  insanity  or  measles  or  chickenpox, 
which  an  individual  either  has  or  has  not.  We  do  not  yet  think 
readily  in  terms  of  continuous  variation.  The  adoption  of  such 
a statistical  definition  of  the  term  “feeblemindedness”  would 
immediately  divest  it  of  all  its  sociological  implications.  An 
individual  would  be  considered  feebleminded  simply  because 
he  fell  in  the  lowest  a:  per  cent  as  determined  by  intelligence 
tests.  Because  of  this  he  would  need  a special  type  of  educa- 
tion. His  character,  temperament  and  emotional  stability 
would  determine  whether  or  not  he  might  need  to  be  segregated 
in  some  colony  or  institution  or  whether  he  might  be  allowed 
to  remain  in  society  either  with  or  without  supervision. 

In  other  words,  then,  most,  if  not  all,  the  cases  at  present 
grouped  under  the  heading  “feebleminded,”  would  be  divided 
into  two  groups:  (i)  feebleminded,  i.e.,  those  testing  below  a 
certain  level  on  standard  intelligence  tests,  such  standard  being 
determined  by  the  lowest  x per  cent  of  the  population  at  large : 
(2)  psychopathic,  i.e.,  those  showing  deviations  in  tempera- 
ment or  character  such  as  is  found  among  the  lowest  x per 
cent  of  the  population  measured  by  character  and  tempera- 
ment scales,  when  such  scales  are  available.  At  present  the 
second  group  would  be  ill-defined,  but  the  hope  is  that  in  the 
future  psychological  scales  for  the  measurement  of  these  traits 
will  be  available  and  that  then  individuals  could  be  as  accu- 
rately classified  in  this  respect,  as  they  are  at  present  in  re- 
spect to  their  intelligence. 

This  grouping  of  individuals  would  have  no  direct  bearing 
upon  social  competency  or  incompetency,  except  in  so  far  as 
social  incompetency  might  result  from  either  feeblemindedness 
or  psychopathy.  The  socially  incompetent  form  a much  larger 
group  than  merely  the  feebleminded  and  the  psychopathic,  as 
we  have  defined  these  two  groups.  The  socially  incompetent 
group  includes  in  addition  the  insane,  many  delinquents,  and 
many  others  who  are  incompetent  from  purely  environmental, 
accidental,  or  temporary  reasons.  And  many  who  would  be 
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diagnosed  by  this  method  as  feebleminded  or  psychopathic, 
would  be  socially  competent  in  a simple  environment. 

It  has  been  objected  that  this  statistical  or  percentage 
definition  of  feeblemindedness  is  a changing  concept,  in  as 
much  as  it  would  differ  from  country  to  country  and  from 
century  to  century.  This  is  true.  There  probably  are  differ- 
ences in  the  degree  of  intelligence  of  the  inhabitants  of  differ- 
ent countries,  and  in  as  much  as  this  is  true  the  standard  for 
any  one  country  would  differ  from  that  of  another.  This,  how- 
ever, would  have  no  significance  for  the  practical  problem  of 
feeblemindedness  in  any  one  country.  Ultimately  the  upper 
limit  of  intelligence  for  the  lowest  x per  cent  of  the  whole  pop- 
ulation of  the  world  might  be  determined,  but  the  possibility 
of  this  being  done  is  slight  and  its  practical  value  negligible. 

As  to  the  second  objection  that  it  might  change  from  cen- 
tury to  century,  it  is  obvious  that  this  is  based  on  an  opti- 
mistic belief  in  the  development  of  human  intelligence.  In 
so  far  as  the  evolution  of  the  human  race  indicates  such  a 
development,  there  would  then  be  a gradual  increase  in  the 
absolute  amount  of  intelligence  of  the  lowest  x per  cent,  but 
relatively  they  would  always  be  the  least  intelligent  of  the 
gt  oup  and  the  least  able  to  compete  with  their  fellows. 
Eugenic  measures  tending  to  restrict  the  increase  of  this  lowest 
group  might  help  to  raise  the  average  mentality  of  the  whole 
group. 

It  is  obvious  from  a discussion  of  all  these  definitions  of 
feeblemindedness  that  the  difference  of  opinion  arises  because 
of  the  fact  that  the  standard  definitions  generally  try  to  com- 
bine two  different  things  which  are  highly  but  not  perfectly 
correlated.  These  two  variables  are  lack  of  intelligence  (in 
the  rather  narrowly  restricted  psychological  sense)  and  social 
incompetency.  The  first  can  be  fairly  well  measured.  The 
second  is  a vague  concept.  If  these  two  variables  could  both 
be  accurately  measured  and  if  they  then  correlated  perfectly, 
everyone  would  be  agreed  as  to  what  feeblemindedness  is! 
This  is  true  of  the  lowest  grades  of  the  feebleminded,  namely 
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the  idiots  and  the  imbeciles.  They  are  low  in  intelligence  and 
also  socially  incompetent.  But  when  we  come  to  the  larger 
group  above  these  lower  grades,  we  find  those  socially  com- 
petent but  fairly  low  in  intelligence  and  also  those  socially 
incompetent  but  fairly^  well  endowed  intellectually.  What  we 
call  these  individuals  will  depend  upon  whether  we  stress  “the 
social  incompetency”  part  of  our  definition  or  “the  degree  of 
mental  defect”  part  of  the  definition.  The  term  “feeble- 
mindedness” is  thus  ambiguous.  It  attempts  to  be  both 
sociological  and  psychological  at  the  same  time.  We  need  two 
separate  terms.  Term  A would  refer  merely  to  mental  defect 
and  those  so  low  in  general  intelligence  would  need  a special 
type  of  education.  Term  B would  refer  to  social  competency 
and  those  falling  below  a certain  level  would  need  social  as- 
sistance. Those  below  the  line  in  both  of  these  measures  would 
constitute  the  inmates  of  our  institutions  for  the  feeble- 
minded. 

Diagnosis. — Much  of  the  discussion  above  leads  us  nat- 
urally to  the  question  of  diagnosis,  for  our  concept  or  definition 
of  feeblemindedness  will  determine  very  largely  our  diagnosis. 
And  a diagnosis  is  usually  made  with  an  eye  to  treatment. 
Hence  it  will  come  about  that  certain  examiners  will  give  more 
weight  to  intellectual  deficiency  and  others  to  social  incom- 
petency. But  for  almost  all  examiners  at  the  present  time  the 
main  instrument  for  diagnosis  is  usually  some  intelligence 
scale,  most  frequently  the  Binet-Simon  Scale. 

This  scale  was  indeed  the  outcome  of  Binet’s  revolt  against 
the  subjective  and  casual  methods  employed  in  the  diagnosis 
of  mental  deficiency  in  the  past.  Now  in  its  revised  and  modi- 
fied forms  it  represents  our  most  useful  diagnostic  instrument. 
If  a child’s  I.Q.  falls  below  70  or  if  an  adult  (i.e.,  anyone 
above  age  14)  fails  to  make  a mental  age  of  10  or  above,  there 
is  grave  suspicion  of  mental  defect.  If  the  retardation  is  very 
great  and  if  nothing  of  importance  turns  up  in  the  case  history, 
one  thorough  individual  intelligence  test  may  suffice.  If,  how- 
ever, the  retardation  is  near  the  upper  limits  mentioned,  and 
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if  there  are  any  extenuating  circumstances,  then  the  examiner 
usually  proceeds  to  further  testing.  He  may  give  a different 
type  of  scale,  such  as  the  Pintner-Paterson  Performance  Scale 
or  the  Porteus  Scale,  or  he  may  give  other  single  tests  (see 
Bronner,  27),  or  he  may  use  a different  revision  of  the  Binet- 
Simon  Scale  a week  or  so  later,  in  order  to  check  up  on  his 
hist  examination.  From  the  total  result  of  this  testing  and 
from  his  case  history,  he  will  then  come  to  some  judgment. 

_ cases  it  is  well  to  have  a thorough  medical  examina- 

tion before  a final  diagnosis  is  made  and  certainly  before 
recommendations  for  future  treatment  are  made.  Before  in- 
dividuals can  be  committed  to  institutions  for  the  feeble- 
minded a medical  examination  is  usually  compulsory.  Some 
types  of  insanity,  deafness  or  visual  deficiency,  extreme  shy- 
ness, language  disability  may  all  cause  an  individual  to  do 
very  badly  on  an  intelligence  examination,  and  this  inability 
may  not  be  primarily  due  to  mental  defect. 

With  children  below  the  age  of  three  or  four  the  diagnosis 
of  mental  deficiency  is  more  difficult,  because  our  present  in- 
telligence scales  are  not  so  accurate  for  these  low  ages.  The 
Kuhlmann  Revision  of  the  Binet  and  the  Merrill-Palmer  Scale 
are  the  best  testing  instruments  here.  For  very  young  children 
particularly  during  the  first  year  of  life,  Gesell’s  Developmental 
Schedules  are  of  major  importance.  Except  in  cases  of  ex- 
treme mental  retardation  the  certainty  of  diagnosis  in  these 
early  ages  is  not  so  great.  The  young  child  is  developing  so 
rapidly  and  has  so  much  potentiality  of  development  ahead  of 
him,  that  most  examiners  are  cautious  and  willing  to  give  any 
case  the  benefit  of  the  doubt.  Nor  in  general  is  the  need  for 
diagnosis  so  pressing.  Re-tests  at  six  months’  intervals  will 
ordinarily  show  whether  a child  is  developing  normally  or  so 
slowly  as  to  put  him  definitely  in  the  feebleminded  class. 

In  addition  to  the  results  of  the  intelligence  examination,  the 
examiner  will  gather  further  information  about  the  case.  A 
developmental  history  will  throw  light  upon  the  general  growth 
of  the  child.  The  ages  at  which  the  child  began  to  walk  and 
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to  talk  are  important  here.  Severe  diseases  in  childhood  should 
be  noted.  A family  history  will  seek  to  establish  the  mental 
status  of  related  individuals.  A great  number  of  feeble- 
minded relatives  will  be  indicative  of  a generally  poor  in- 
tellectual stock.  A school  history,  if  the  child  is  of  school  age, 
is  important,  because  mental  deficiency  early  shows  itself 
by  inability  to  make  normal  progress  in  school.  Standard 
educational  tests  may  be  given  to  supplement  the  information 
received  from  the  school.  With  older  children  or  adults  a 
vocational  history  may  be  important.  Wherever  there  is  a sus- 
picion of  complicating  factors  a sensory  examination  and  a 
neurological  examination  may  be  necessary.  The  final  diag- 
nosis, the  prognosis  and  the  recommendations  for  treatment 
will  be  made  in  the  light  of  all  this  information.  A mere  in- 
telligence examination  is  not  sufficient,  although  this  may  be 
the  one  most  important  item.  The  work  should  be  done  by  an 
experienced  clinical  psychologist  who  is  able  to  evaluate  all  of 
the  many  factors  in  each  individual  case. 

The  Prevalence  of  Feeblemindedness. — Before  the 
advent  of  the  intelligence  test,  estimates  of  the  number  of 
feebleminded  in  any  country  were  very  rare  and  for  the  most 
part  based  upon  the  number  of  cases  confined  in  institutions 
for  the  feebleminded.  Obviously  these  represented  only  a 
small  proportion  of  the  mentally  feeble  according  to  the  newer 
view  which  arose  from  mental  testing.  Indeed,  Kuhlmann 
(16-17)  calculates  that  only  about  4.5  per  cent  of  the  esti- 
mated number  of  feebleminded  in  the  United  States  are  taken 
care  of  in  institutions  for  the  feebleminded.  A small  per- 
centage is  to  be  found  in  penal  and  charitable  institutions,  a 
very  large  percentage  is  made  up  of  children  in  school,  but 
the  largest  percentage  of  all,  namely,  51.6  per  cent,  is  unac- 
counted for  and  represents  the  feebleminded  at  large  among 
the  adult  population. 

Table  15  gives  several  estimates  of  the  percentage  of  feeble- 
mindedness in  various  countries  or  sections  of  a country. 
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TABLE  15 

Estimates  of  the  Prevalence  of  Feeblemindedness 


A uthority 

British  Royal  Commission,  1908 

Oregon  Survey,  Carlisle,  1921 

United  States,  Bailey  and  Haber,  1920 

Wisconsin  Schools,  Cary,  1916-18 

British  Mental  Deficiency  Committee,  Report 

Oneida  County,  N.  Y.,  Carlisle,  1918 

Porter  County,  Ind.,  Clark,  1916 

Rural  County,  Ohio,  Sessions,  1918 

Rural  Survey,  Del.,  Mullan,  1916 

Toronto  Schools,  Smith,  1920 

Goddard’s  estimate,  1914  

Terman’s  estimate,  1916 

Cleveland  Survey,  Mitchell,  1916 

Popenoe’s  estimate  for  U.  S.  A.,  1929 

X County,  Calif.,  Terman,  1918 

Eight  Minnesota  towns,  Kuhlmann,  1923  ... 
X County,  Minnesota,  Anderson,  1922  


Percentage 

0.40 

0.50 

0.65 

0.70 

1929 0.73 

o-73 

0.90 

1.80 

1.80 

2.00 

2.00 

2.00 

3-oo 

4.00 

4-24 

4-70 

6.10 


Some  of  these  percentages  are  opinions,  others  are  based 
upon  the  results  of  surveys  of  school  children  with  intelli- 
gence tests  and  others  upon  rather  detailed  surveys  of  the 
total  population  of  a given  area.  In  the  light  of  our  discus- 
sion as  to  the  definition  and  diagnosis  of  feeblemindedness,  it 
can  readily  be  seen  that  workers  investigating  the  same  area 
might  easily  differ  as  to  the  number  of  feebleminded.  Much 
would  depend  upon  where  a particular  worker  placed  the 
upper  limit  of  feeblemindedness.  Furthermore,  a given  section 
of  the  country  might  differ  from  another  in  the  number  of 
feebleminded,  although  hardly  to  the  extent  of  having  more 
than  eight  times  the  number  of  feebleminded  as  is  the  case 
with  X County,  Minn.,  when  compared  with  Oneida  County. 
N.  Y.  Popenoe’s  (29)  recent  estimate  of  4 per  cent  for  the 
United  States  is  based  upon  the  results  of  various  surveys  of 
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school  systems,  states  and  so  forth.  This  would  mean  about 
five  million  feebleminded  persons.  This  estimate  is  twice 
that  of  such  authorities  as  Goddard  and  Terman.  It  is  also 
very  much  higher  than  the  estimate  of  Bailey  and  Haber  (20), 
based  upon  the  findings  in  the  army  during  the  war. 

The  two  British  estimates  of  0.40  per  cent  in  1908  and  0.73 
per  cent  in  1929  merit  particular  attention.  The  Royal  Com- 
mission on  the  Care  and  Control  of  the  Feebleminded  was  ap- 
pointed in  1904,  made  a detailed  survey  of  the  number  of 
persons  suffering  from  all  forms  of  mental  disease  as  of  Jan- 
uary 1,  1906,  and  published  its  final  report  in  1908.*  The 
method  adopted  was  to  select  certain  typical  areas,  urban, 
industrial,  agricultural  and  mixed,  and  then  to  comb  these 
areas  very  thoroughly  for  all  feebleminded  individuals.  No 
intelligence  tests  were  used.  The  medical  men  making  the 
enquiry  visited  schools,  penal  institutions,  asylums,  hospitals, 
charitable  institutions  and  gathered  information  from  all  med- 
ical practitioners,  clergymen,  police,  charitable  organizations 
and  any  other  person  or  agency  likely  to  know  of  mentally 
deficient  individuals.  From  the  number  of  feebleminded  found 
in  these  selected  areas,  an  estimate  for  the  whole  country 
was  arrived  at.  The  Mental  Deficiency  Committee  of  1929 
made  a similar  survey,  with  the  notable  addition  of  intelligence 
testing.  Group  tests  were  given  to  all  retarded  children  and 
then  individual  Binet  tests  to  all  the  suspected  cases.  Age 
fourteen  was  used  in  calculating  I.Q's  and  the  following  ranges 
for  the  three  degrees  of  amentia  were  adopted:  idiots  below 
I.Q.  20 ; imbeciles . from  20  to  40 ; and  feebleminded  (or 
morons)  from  40  to  60.  The  percentage  of  defective  children 
in  the  six  areas  examined  was  found  to  be  0.85  per  cent,  the 
urban  areas  showing  0.67  and  the  rural  1.05  per  cent.  The 
estimated  incidence  for  the  total  population  of  Great  Britain 
was  0.73  per  cent.  The  author  of  this  report  notes  that  this 
estimate  is  about  twice  that  of  the  Royal  Commission  made 

* This  is  the  reason  why  it  is  referred  to  in  the  literature  of  our 
subject  as  the  Royal  Commission  of  1904  or  1906  or  1908. 
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23  years  previously.  He  believes  that  this  increase  in  the 
estimate  is  due  to  three  important  factors : ( 1 ) a more 
thorough  ascertainment  of  cases,  due  to  the  use  of  intelligence 
tests;  (2)  the  increased  longevity  of  the  feebleminded,  due 
to  better  health  conditions;  (3)  a slight  increase  in  the  birth 
rate  of  feebleminded  cases  particularly  in  the  rural  districts. 
He  calls  attention  to  the  fact  that  not  only  has  the  total  esti- 
mate for  the  feebleminded  increased,  but  that  the  percent- 
age of  idiots  has  also  increased,  and  idiots  would  not  have 
been  overlooked  in  the  previous  survey. 

These  twTo  British  surveys  represent  the  most  reliable  esti- 
mates of  the  conservative  type  that  we  possess.  The  earlier 
one  undoubtedly  underestimates  the  number  of  feebleminded  ; 
the  recent  one  probably  includes  most  individuals  with  an 
I.Q.  below  60.  For  adults  (i.e.  individuals  age  14  and  above) 
the  upper  limit  of  feeblemindedness  would  be  about  M.A.  8-6. 
In  all  probability,  therefore,  this  estimate  of  about  one  per 
cent  of  the  population  of  countries  like  Great  Britain  or  the 
Lnited  States  as  being  feebleminded  is  to  be  understood  in 
the  sense  that  the  degree  of  mental  defect  is  so  great  as  to 
make  them  practically  useless  in  modern  society.  If  we 
enlarge  our  concept  of  social  competency,  undoubtedly  a 
larger  number  will  fail.  The  percentage  of  feebleminded  will 
vary  from  about  one  to  three  according  to  our  concept  as  to 
what  constitutes  social  competency  and  as  to  what  degree 
of  intelligence  constitutes  mental  deficiency. 

Classification. — Classification  of  the  feebleminded  is  either 
according  to  degree  of  mental  defect  or  according  to  clinical 
types.  Classification  according  to  degree  is  most  useful  edu- 
cationally and  is  of  chief  interest  to  the  psychologist.  Classi- 
fication according  to  clinical  types  is  due  largely  to  the  medi- 
cal workers  in  this  field  and  is  of  chief  interest  to  them. 

As  there  are  all  degrees  of  lack  of  intelligence  from  the 
normal  to  the  extreme  idiot  without  a break,  any  number  of 
divisions  are  theoretically  possible.  In  actual  practice  three 
main  divisions  of  the  total  feebleminded  group  are  now  gen- 
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erally  recognised.  In  America  these  three  groups  are  called 
idiots,  imbeciles  and  morons.  In  England  the  last  group  is 
called  feebleminded  and  the  generic  term  for  the  total  group 
is  ament.  The  idiot  is  an  individual  of  very  low  mental  age 
(up  to  about  M.A.  2)  who  cannot  look  after  himself  ade- 
quately and  cannot  protect  himself  from  common  physical 
dangers.  The  imbecile  is  low  in  mental  age  (from  M.A.  3 to 
about  6 or  7),  can  rarely  be  taught  to  read  and  write,  and  can 
only  do  the  simpler  tasks  of  life.  The  moron  is  much  higher 
in  mental  age  (from  M.A.  6 or  7 to  M.A.  8 or  9),  can  be 
taught  the  rudiments  of  reading,  writing  and  arithmetic,  and 
can  do  many  tasks  in  life  under  supervision,  but  fails  in  com- 
petition with  normal  individuals. 

The  mental  age  dividing  lines  between  these  three  groups 
are  mere  arbitrary  divisions,  as  they  must  be  where  we  have 
a continuous  distribution,  and  there  is  not  yet  any  common 
consent  as  to  just  where  they  should  be  placed.  If,  for  ex- 
ample, the  most  recent  suggestion  adopted  in  the  British 
Mental  Deficiency  Report  of  1929  be  taken,  then  the  M.A. 
of  idiots  would  range  from  o to  3,  the  M.A.  of  imbeciles 
from  3 to  5-8  or  5-9  and  the  M.A.  of  morons  from  5 - 10  to 
8-6.  This  upper  limit  of  8/>  is  a long  way  from  the  upper 
limit  of  12,  proposed  in  the  early  days  of  mental  testing.  It  is 
certainly  much  more  in  keeping  with  modern  thought  on  the 
upper  limits  of  feeblemindedness.  Some  would  extend  the 
M.A.  to  9-  11  or  just  below  M.A.  10,  this  giving  an  I.Q.  of  70, 
calculated  on  the  basis  of  C.A.  14.  But  no  authority  would 
now-a-days  contend  that  all  those  having  mental  ages  of  10 
and  11  be  classified  as  feebleminded.  If  we  apply  these  limits 
to  the  army  results,  we  note  that  an  upper  limit  of  M.A.  8-6 
would  cut  off  about  3.7  per  cent ; an  upper  limit  of  M.A.  9 - 1 1 
would  include  about  10  per  cent.  Similarly  when  applying 
these  limits  to  a random  sampling  of  4,925  school  children 
not  including  children  in  special  classes,  I find  that  1.3  per 
cent  fall  below  I.Q.  60  and  6.6  per  cent  below  I.Q.  70.  It  is, 
therefore,  probably  wiser  to  consider  the  upper  limit  of 
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feeblemindedness  as  lying  somewhere  in  the  neighborhood  of 
I.Q.  60  and  M.A.  8-6. 

Under  clinical  types  the  earlier  writers  described  almost 
exclusively  certain  physical  or  clinical  varieties  of  particular 
interest  to  the  medical  profession.  It  is  natural  that  the 
bizarre  and  peculiar  should  attract  attention,  even  if  we  dis- 
regard the  morbid  interest  which  such  cases  may  excite.  In 
addition  some  of  these  cases  yield  to  specific  medical  treat- 
ment and  are,  therefore,  of  importance  from  a medical  stand- 
point. With  reference  to  other  groups  the  close  resemblance 
among  the  members  of  the  group  gives  rise  to  the  natural 
supposition  of  a specific  causative  factor,  which,  if  discovered, 
may  give  a clue  to  the  effective  treatment  of  the  case.  These 
clinical  varieties  are  important  medically,  but  not  psycho- 
logically. They  make  up  a very  small  percentage  of  the  cases 
in  any  institution,  and  a much  smaller  percentage  of  the  total 
population  of  feebleminded.  Lapage  (n),  after  describing  six 
clinical  types,  says  that,  “gi  per  cent  of  the  feebleminded  are 
not  of  any  special  type.” 

These  physical  types  generally  include  the  Cretin,  the 
Mongol,  the  Microcephalic,  the  Hydrocephalic,  and  sometimes 
the  Paralytic  and  the  Epileptic.  This  classification  is  very 
illogical,  because  individuals  belonging  to  several  of  the 
groups  are  not  always  feebleminded,  as  is  notably  the  case 
with  the  paralytic  and  epileptic,  and  also  to  a lesser  degree 
the  hydrocephalic.  Again  the  groups  overlap,  because  we 
may  have  a hydrocephalic  condition  in  a microcephalic  idiot, 
and  epilepsy  may  appear  in  many  of  the  other  types. 

Psychologically,  these  clinical  varieties  are  of  no  interest, 
because  the  various  groups  are  not  differentiated  as  to  gen- 
eral intelligence  or  any  other  mental  characteristic.  Cretins 
may  range  all  the  way  from  dullness  to  idiocy;  Mongolians 
from  high  grade  imbecility  or,  perhaps,  moronity  to  idiocy. 
Microcephalies  are  usually  idiots,  but  this  depends  to  some  ex- 
tent upon  the  size  of  the  cranium  we  decide  to  call  microce- 
phalic. Hydrocephalics  range  from  superior  intelligence  to 
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low  grade  idiocy,  the  amount  of  intelligence  depending  upon 
how  severely  affected  the  individual  is.  We  find  all  grades  of 
intelligence  among  the  paralytic  and  the  epileptic. 

Idiots  Savants. — Earlier  writers  on  the  feebleminded  paid 
much  attention  to  a description  of  idiots  savants,  that  is, 
idiots  or  imbeciles  who  possessed  an  extraordinary  talent  in 
some  special  direction. 

The  descriptions  of  most  of  these  cases  are  not  very  con- 
vincing to  the  modern  psychologist,  because  they  lack  the 
quantitative  measures  of  intelligence  by  means  of  which  he 
could  judge  the  performances  described.  To  the  old-fashioned 
observer,  who  thought  of  the  idiot  as  a thing  apart,  belong- 
ing to  a different  species,  it  must  have  been  a decided  shock 
to  find  one  who  could  recite  pages  of  a school  reading  book 
from  memory,  or  remember  all  the  birthdays  of  the  children 
in  an  institution  or  construct  presentable  objects  out  of  wood, 
and  so  forth.  To  the  psychologist,  thinking  in  quantitative 
amounts  of  intelligence,  it  is  no  surprise  to  find  individuals 
of  mental  ages  from  seven  to  ten  doing  these  or  similar  things, 
when  he  considers  what  a mentality  of  seven  to  ten  can  ac- 
complish plus  the  results  to  be  obtained  by  much  practice, 
and  making  allowance  for  the  presence  of  special  abilities  in 
limited  amount  among  the  feebleminded  just  as  we  find 
special  abilities  among  the  normal.  All  of  the  so-called  idiots 
savants  that  it  has  been  the  privilege  of  the  writer  to  see  per- 
sonally could  readily  be  explained  in  this  fashion.  Those  that 
are  described  in  the  literature  are  harder  to  account  for, 
because  we  lack  definite  quantitative  statements  as  to  their 
intelligence  level.  One  suspects  in  many  cases  that  they  were 
not  technically  feebleminded  at  all,  being  rather  psychopathic 
or  mildly  insane  types  such  as  are  to  be  found  in  most  institu- 
tions for  the  feebleminded.  The  one  case  that  has  been  de- 
scribed by  Tredgold  (22)  at  length  was  certainly  not  feeble- 
minded. This  man  was  called  “The  Genius  of  Earlswood 
Asylum,”  and  possessed  remarkable  skill  in  drawing  and  me- 
chanical ability.  He  constructed  elaborate  models  of  ships 
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and  carried  them  out  in  the  greatest  detail.  We  have  no 
record  of  this  individual’s  mental  age.  We  know,  however, 
that  he  was  deaf  and  had  a deaf  brother,  and  that  his  parents 
were  cousins.  He  never  went  to  school  and  was,  therefore, 
very  uncouth  and  ignorant.  In  fact,  he  must  have  been  like 
the  average  deaf  child  who  has  been  allowed  to  run  wild 
without  training.  He  was  sent  to  the  institution  at  the  age  of 
fifteen  and  there  he  had  the  first  opportunity  to  learn  things. 
He  was  put  to  work  in  the  carpenter’s  shop  and  as  he  made 
such  excellent  progress,  he  was  given  more  and  more  oppor- 
tunity to  follow  his  interests.  Tredgold  himself  says  that 
he  does  not  believe  the  man  to  have  been  “intrinsically  de- 
fective.” It  would  seem  not.  It  would  appear  rather  as  if 
he  were  an  untrained  deaf  child  with  more  than  average  abil- 
ity, all  of  which,  owing  to  the  circumstances  and  his  own  in- 
terest, was  turned  in  one  particular  direction.  It  is  some- 
what misleading  to  group  such  cases  under  idiots  savants. 
They  are  not  idiots  and  they  are  far  from  being  savants. 

The  writer  has  found  only  three  cases  described  by  psy- 
chologists where  intelligence  tests  are  reported.  One  of  these 
with  a phenomenal  memory  described  by  Jones  (26)  had  an 
M.A.  of  11-  10  and  an  I.Q.  of  85  (14  year  basis),  and  there- 
fore may  be  ruled  out  at  once  as  certainly  not  feebleminded. 
Another  described  by  Otis  (25)  also  had  a phenomenal  mem- 
ory for  dates,  names  and  places,  but  his  M.A.  on  two  Stanford- 
Binets  is  given  as  12 -11  and  13-0.  This  would  mean  an 
I.Q.  of  92  or  93  (14  year  basis).  His  M.A.’s  on  other  tests 
were  generally  lower,  from  5 - 6 on  the  Porteus  to  11-8  on 
Language  Completion  tests.  Again  this  would  not  be  con- 
sidered a feebleminded  case.  We  are  thus  reduced  to  the 
last  case  described  by  Minogue  (23),  a 23-year-old  boy  with  an 
M.A.  ranging  from  7 - 5 to  8 - 8 and  an  I.Q.  from  53-62  (14 
year  basis).  This  case  seems  indubitably  feebleminded.  The 
boy  is  described  as  emotionally  unstable.  His  special  ac- 
complishment is  music,  playing  by  sight  and  by  ear.  He 
plays  very  difficult  pieces,  and  has  a phenomenal  memory. 
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His  father’s  family  is  described  as  very  musical.  Here  then 
we  would  seem  to  have  a moron  with  a special  talent  for 
music,  concentrating  all  the  intelligence  he  possesses  in  this 
one  direction  and  achieving  thereby  much  above  the  ordinary. 
But  on  the  whole  we  must  conclude  that  authentic  cases  of 
idiots  savants,  that  is  feebleminded  individuals  with  special 
talents,  are  very  rare  indeed. 

Mental  Development. — The  mental  development  of  the 
feebleminded  is  not  only  slower  than  that  of  normal  individ- 
uals but  it  also  ceases  earlier  and  begins  to  decline  earlier. 
Kuhlmann  (21)  studied  these  factors  by  repeated  examinations 
of  639  cases  over  a period  of  ten  years.  He  found  that  during 
a year  4.8  per  cent  gained  more  than  12  months’  mental  age; 
68  per  cent  gained  from  o to  12  months’  mental  age;  n per 
cent  made  no  gain  and  16  per  cent  actually  lost  in  mental 
age.  This  tendency  to  deteriorate  showed  a marked  relation- 
ship to  degree  of  mental  defect,  the  largest  percentage  of  those 
deteriorating  being  idiots  and  the  smallest  morons.  Similarly 
Bonnis  (26)  in  France,  reporting  on  repeated  re-tests  of  about 
300  feebleminded  cases,  also  found  a tendency  for  the  I.Q. 
to  decrease,  and  Moore  (29-30)  in  re-tests  of  51  idiots  re- 
ported that  35  showed  a decrease  in  I.Q.,  9 an  increase,  and 
7 remained  the  same.  The  median  change  in  I.Q.  was  - .063 
points  per  month. 

As  to  qualitative  differences  in  the  mental  make-up  of 
feebleminded  and  normal  children,  many  workers  have  sug- 
gested that  such  exist,  but  up  to  the  present  there  seems  to 
be  no  agreement  on  this  point.  It  would  seem  rather  that 
feebleminded  children  vary  in  their  mental  make-up  qualita- 
tively just  as  do  normal  children.  The  type  of  study  made 
by  Fox  (27)  may  lead  to  the  discovery  of  such  differences  if 
they  exist.  This  worker  compared  normal  and  feebleminded 
children  of  the  same  mental  age.  By  giving  them  four  group 
tests  he  found  the  feebleminded  to  be  weakest  on  sub-tests 
involving  following  directions,  counting,  relationships,  com- 
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parisons  and  discrimination  of  size.  They  were  best  on  sub- 
stitution tests. 

As  to  whether  the  feebleminded  are  more  uneven  in  the 
several  mental  abilities  than  normal  children  has  been  a matter 
of  dispute  among  several  workers.  Brown  (26)  summarizes 
these  divergent  opinions  and  his  own  work  seems  to  show 
that  the  dull  are  no  more  uneven  in  mental  ability  than  are 
the  normal,  just  as  De  Voss  (25)  found  that  the  superior  are 
no  more  uneven  than  are  normal  children. 

With  reference  to  learning  ability  in  general,  the  work  of 
Woodrow  (17)  shows  that  feebleminded  and  normal  children 
of  the  same  mental  age  have  similar  learning  curves,  and  the 
amount  of  transfer  from  the  sorting  of  geometrical  forms  to 
sorting  sticks  and  pegs  and  cancelling  forms  and  letters  is 
also  the  same  for  the  two  groups. 

In  summing  up  these  studies  of  the  mental  characteristics 
of  the  feebleminded  one  gets  the  impression  that  taken  as  a 
group  they  are  very  much  like  normal  children  of  the  same 
mental  age.  The  mental  development  of  the  feebleminded  is 
slower,  but  it  does  not  differ  qualitatively  from  the  mental 
development  of  normal  children. 

Physical  Development. — This  is  not  the  place  to  discuss 
the  general  physical  development  of  the  feebleminded  (see 
Hollingworth,  20;  Pintner  31),  except  to  note  that  the  picture 
is  one  of  retarded  development,  but  not  quite  so  retarded  as 
the  mental.  Physical  stigmata  used  to  be  much  emphasized, 
but  Hollingworth  (20)  says:  11 A diagnosis  of  mental  deficiency 
cannot  be  made  on  the  basis  of  stigmata.”  Binet  (10)  made 
an  extensive  study  of  the  physical  signs  of  intelligence.  In 
addition  to  head  measurements,  he  studied  dental  irregulari- 
ties, strabismus,  malformations  of  the  ear  and  palate,  facial 
asymmetry,  speech  defects.  The  hands  and  physiognomies  of 
normal  and  abnormal  children  were  compared.  Describing 
this  work  Peterson  (25)  says,  “No  important  relations  were 
found,  and  Binet  says  in  conclusion  that  nothing  is  as  deceiv- 
ing as  the  physical  appearance  of  intelligence,  and  that  it  is 
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necessary  to  react  consciously  against  our  instinctive  impres- 
sions in  this  regard.” 

Summary. — We  see,  therefore,  that  the  quantitative  con- 
ception of  intelligence,  which  has  arisen  on  the  basis  of  in- 
telligence tests,  has  very  definitely  influenced  our  ideas  with 
reference  to  the  feebleminded.  The  idea  that  feebleminded- 
ness is  simply  a low  degree  of  general  intelligence  has  made 
our  definition  of  feeblemindedness  more  accurate  and  concise. 
The  introduction  of  intelligence  tests  has  led  to  larger  esti- 
mates of  the  number  of  feebleminded  than  were  common 
previously,  and  a greater  interest  in  the  question  as  to  the 
prevalence  of  mental  deficiency.  If  these  estimates  differ,  it 
is  not  to  be  wondered  at,  because  there  is  necessarily  a differ- 
ence of  opinion  as  to  the  dividing  line  between  feebleminded- 
ness and  merely  backwardness,  and  also  because  there  are 
differences  between  the  accuracy  of  the  tests  used  and  the 
accuracy  of  the  examiners  in  using  them.  As  to  wThere  the 
upper  limit  of  feeblemindedness  should  be  drawn,  conserva- 
tive opinion  would  put  it  at  I.Q.  60  and  M.A.  8-6  (using  age 
14  as  a basis  for  all  I.Q.  calculations  above  that  age).  Many, 
however,  would  include  all  below  an  I.Q.  of  70  and  an  M.A. 
of  9- 11.  There  are  few  authorities  now-a-days  who  w^ould 
consider  mentalities  of  10  and  11  as  definitely  feebleminded. 
As  to  what  percentage  of  the  population  is  feebleminded, 
conservative  opinion  wmuld  say  about  one  per  cent  for  the 
whole  country,  with  wide  variations  for  particular  regions. 
A more  liberal  opinion  as  to  what  constitutes  feeblemindedness 
would  easily  raise  this  estimate  to  two  or  three  per  cent. 
Furthermore,  mental  tests  have  given  us  a classification  of 
the  feebleminded  according  to  amounts  of  intelligence  into 
the  three  groups  of  idiots,  imbeciles  and  morons,  a classifica- 
tion which  is  of  much  greater  significance  socially  and  edu- 
cationally than  one  which  emphasizes  physical  peculiarities. 
For  the  education  and  training  of  the  feebleminded,  the  use 
of  intelligence  tests  has  been  of  special  value.  They  have 
enabled  us  to  group  children  of  like  mentality  together.  They 
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allow  us  to  forecast  the  type  of  training  that  is  likely  to  be 
of  advantage  to  a child  according  to  his  intelligence  level ; 
and  they  prevent  us  from  hoping  for  too  much  improvement 
in  individuals  of  limited  intelligence.  It  is  no  exaggeration 
to  say  that  the  introduction  of  intelligence  tests  has  led  to  a 
greater  advance  in  our  understanding  and  training  of  the 
feebleminded  than  had  been  made  since  the  early  days  of  the 
Christian  era  when  they  were  first  brought  together  into 
asylums  as  objects  of  charitable  care. 
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CHAPTER  XV 


THE  SUPERIOR 

The  Discovery  of  Superior  Intelligence. — The  child  of 
superior  intelligence  has  been  discovered  by  the  intelligence 
test.  Previous  to  this  time  we  have  had  geniuses,  peculiar 
freaks  and  extraordinary  prodigies,  and  the  connotation  at- 
taching to  such  words  as  “genius,”  “prodigy,”  “precocity,” 
and  the  like,  indicates  that  they  were  regarded  as  something 
apart,  as  something  unhealthy  and  slightly  abnormal.  We 
had  to  wait  for  the  intelligence  test  to  give  us  a saner  view- 
point, to  give  us  a better  definition  of  superior  intelligence 
and  to  show  us  that  superior  intelligence  is  not  nearly  so  un- 
common as  we  seem  to  have  imagined. 

Interest  in  the  child  of  superior  intelligence  has  been  much 
slower  in  developing  than  interest  in  the  child  of  inferior  in- 
telligence. This  is  due  to  two  reasons:  (i)  the  limitations  of 
the  earlier  intelligence  scales,  and  (2)  the  practical  problems 
arising  in  the  school  situation. 

The  original  Binet  Scale  was  not  well  adapted  to  the  dis- 
covery of  superior  intelligence,  except  in  younger  children, 
and  the  uncertainty  of  the  standardization  of  the  early  Ameri- 
can adaptations  made  workers  hesitate  as  to  the  reliability  of 
their  results.  In  addition  to  this  the  scales  were  frankly  con- 
structed by  Binet  for  the  diagnosis  of  inferior  mentality.  The 
object  was  not  so  much  to  find  out  what  a child  could  do, 
but  rather  what  he  could  not  do.  The  great  majority  of  chil- 
dren tested  were  cases  suspected  of  mental  deficiency,  and, 
indeed,  from  this  period  there  has  come  down  to  us  the 
phrase  “to  submit  a child  to  a mental  test,”  carrying  with  it  a 
suspicion  of  the  integrity  of  his  intelligence.  To  this  same 
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attitude  can  be  traced  the  name  “nut  test,”  and  other  similar 
slang  phrases.  If  the  early  interest  had  centered  on  the 
superior  child,  if  our  first  tests  had  been  constructed  espe- 
cially to  diagnose  superiority  of  intelligence,  then  to  be  given 
a mental  test  would  have  been  looked  upon  as  an  honor  or 
privilege. 

There  is  a very  good  reason,  of  course,  why  mental  tests 
should  have  arisen  first  for  the  diagnosis  of  the  feebleminded. 
This  reason  lies  in  the  difficulties  ever  present  in  the  school- 
room in  handling  the  dull  and  feebleminded  child.  These 
children  make  their  presence  felt  very  decidedly  because  they 
simply  cannot  keep  pace  with  the  rest  of  the  class,  however 
much  attention  and  instruction  they  may  get.  Something 
had  to  be  done  with  them  and  so  the  school  pressed  for  a solu- 
tion, and  the  psychologist  was  stimulated  in  his  attempts 
by  the  recognition  of  a very  real  and  practical  problem.  On 
the  other  hand,  the  superior  child  has  never  been  considered 
a problem  in  the  schools,  mainly  because  he  has  never  really 
been  recognized.  He  almost  always  can  cover  the  required 
work,  and,  doing  so,  fulfills  the  main  requirement  of  the 
school.  If  he  is  unruly  or  mischievous,  the  school  can  and 
does  deal  more  or  less  adequately  with  this  type  of  behavior, 
even  although  it  does  not  recognize  that  it  may  sometimes 
be  a symptom  of  superior  intelligence.  Again  the  school 
greatly  resents  the  suggestion  that  it  cannot  recognize  superior 
intelligence,  that  it  is  necessary  to  have  psychological  tests 
in  order  to  discover  it.  Does  it  not  daily  and  monthly  and 
annually  pile  up  a vast  array  of  grades  or  marks,  so  that  the 
sheep  may  be  separated  from  the  goats,  so  that  it  may  re- 
ward its  brightest  scholars  and  admonish  the  laggards?  In 
other  words  the  school  has  in  general  tacitly  assumed  that 
amount  of  school  work  accomplished  is  a direct  measure  of 
general  intelligence,  and  is  only  slowly  beginning  to  realize 
the  difference  between  educational  attainment  and  general  in- 
telligence. Even  to-day  this  distinction  between  knowledge 
and  intelligence  is  not  clearly  in  the  consciousness  of  the 
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teacher.  She  is  more  apt  to  assume  that,  because  a child  has 
done  good  work  in  the  class  in  which  he  happens  to  be,  he  is 
therefore  of  superior  intelligence.  And,  conversely,  if  he 
does  merely  average  or  poor  work,  he  is,  therefore,  of  normal 
or  subnormal  intelligence. 

We  do  not  mean  to  leave  the  impression  that  before  the 
general  use  of  mental  tests  no  attention  had  ever  been  paid 
to  children  of  remarkable  ability.  WTe  find  many  references 
in  literature  to  especially  bright  children,  and  the  biographies 
of  many  great  men  bear  record  of  their  superior  perform- 
ances in  childhood.  Nevertheless,  such  references  are  scat- 
tered and  leave  the  impression  of  something  peculiar  and  very 
uncommon.  Superior  intelligence  has  certainly  not  been 
recognized  as  a vital  educational  problem.  It  is  becoming  to 
be  so  regarded  to-day,  because  of  the  scientific  study  of  such 
children  by  means  of  intelligence  tests. 

Studies  of  Special  Cases. — Before  the  use  of  mental  tests 
the  main  interest  in  superior  children  centered  very  largely  in 
the  prodigy,’  that  is,  the  child  of  very  exceptional  attain- 
ments. In  general  the  children  of  w’hom  we  have  any  record 
were  made  the  object  of  educational  experiments  in  order  to 
see  how  much  could  be  achieved  by  this  or  that  particular 
method.  In  most  cases  the  parents  of  the  child  participated 
actively  in  the  work.  The  modern  conception  of  inherited 
general  ability  is  for  the  most  part  lacking,  and  the  results 
obtained  are  attributed  solely  to  the  method  of  education 
followed.  It  will  be  of  interest  to  mention  a few  of  the  out- 
standing cases. 

In  an  old  German  book  published  in  Goettingen  in  1779, 
entitled  “The  Life,  Doings,  Travels,  and  Death  of  a very 
clever  and  very  well-behaved  four-year-old  child,  Christian 
Heinrich  Heineken  of  Luebeck,  described  bv  his  teacher 
Christian  von  Schoeniech  (Berkhan,  10),  we  are  given  a 
description  of  one  of  the  earliest  prodigies  on  record.  W’e  are 
told  that  at  ten  months  he  learned  the  names  of  things  on 
pictures.  Before  12  months  he  had  committed  to  memory  the 
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best  stories  in  the  five  books  of  Moses.  At  14  months  he 
knew  the  stories  of  the  Old  and  New  Testaments.  At  four 
years  he  could  read,  but  not  write.  He  could  add,  subtract, 
multiply  and  divide.  He  knew  French  and  had  learned  1,500 
sayings  in  Latin.  He  learned  Low  German  from  his  nurse 
and  knew  the  most  important  facts  about  towns  and  places  in 
geography.  His  fame  spread  over  Europe  and  he  was  sum- 
moned before  the  King  of  Denmark.  The  little  prodigy,  how- 
ever, was  always  sickly  and  he  died  at  the  age  of  four  years 
and  four  months,  “a  wonder  for  all  time,”  his  biographer 
pathetically  remarks. 

In  many  respects  our  little  Christian  Heinrich  corresponds 
very  nicely  to  the  popular  notion  of  a prodigy,  namely  that 
he  is  sickly  and  perhaps  nervous,  that  he  has  a prodigious 
memory  and  dies  early. 

Let  us  turn  to  another  historical  case  which  is  more  hopeful. 
At  the  beginning  of  the  nineteenth  century  Karl  Witte  (14), 
a German  pastor,  undertook  the  education  of  his  son,  believ- 
ing thoroughly  in  the  importance  of  education  in  the  first 
five  or  six  years  of  a child’s  life.  “Natural  aptitudes”  are  not 
nearly  so  important  as  we  imagine,  according  to  Witte.  His 
watchword  seems  to  have  been  the  statement  of  Helvetius, 
which  he  cites  repeatedly,  “Any  man,  normally  well  en- 
dowed, can  become  a great  man,  if  he  is  properly  educated.” 

Witte  maintains  stoutly  that  his  boy  was  only  of  average 
intelligence.  These  are  the  accomplishments  of  the  child.  He 
learns  to  read  before  he  is  four  years  old  and  picks  up  writ- 
ing shortly  afterwards.  At  six  he  begins  the  study  of  French 
and  then  in  succession  Italian,  Latin,  English,  and  Greek.  At 
seven  years  and  ten  months  he  demonstrates  publicly  in  a 
school  his  ability  to  read  Greek,  Latin,  Italian  and  French. 
At  nine  he  knows  as  much  as  a youth  of  18.  (Would  his 
I.Q.  be  200?)  He  shows  his  fitness  to  matriculate  at  the 
University  of  Leipzig  at  nine  years.  He  studies,  when  eleven, 
analytic  geometry,  and  when  twelve  calculus  at  the  Univer- 
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sity  of  Goettingen.  Obtains  the  Ph.D.  degree  at  fourteen  and 
is  made  Doctor  of  Laws  at  sixteen. 

Witte,  the  father,  pursued  no  special  method  of  education 
but  spent  a great  deal  of  time  with  his  boy.  In  spite  of  his 
statement  that  the  child  was  only  of  mediocre  ability,  it  would 
appear  rather  as  if  he  had  an  intelligence  quotient  between 
180  and  200.  It  is  interesting  to  note  that  in  a way  Witte 
had  our  present-day  conception  of  different  degrees  of  abil- 
ity distributed  on  a normal  curve.  He  supposes  that  men's 
aptitudes  are  “capable  of  mensuration”  and  could  be  graded 
from  one  to  100  and  continues,  “the  children  who  are  born 
with  aptitudes  of  80,  85,  90,  95  and  100  are  certainly  as  rare 
as  those,  thank  Heaven,  who  are  by  nature  step-motherly  en- 
dowed with  aptitudes  of  25,  20,  15,  10,  5,  and  1.” 

Karl,  according  to  his  father,  remained  a strong,  healthy, 
playful  child  and  never  became  vain  and  conceited.  At  23 
he  was  full  professor  of  jurisprudence  in  the  University  of 
Breslau.  Later  he  went  to  Halle  where  he  remained  teaching 
and  writing  for  the  rest  of  his  life  until  death  overtook  him 
in  full  intellectual  vigor  at  the  age  of  83.  The  dire  prophecies 
of  insanity  and  premature  death  that  were  launched  at  the 
father,  because  of  “forcing”  the  young  child’s  mind,  were  un- 
fulfilled. 

John  Stuart  Mill  (Courtney,  89)  is  another  of  the  infant 
prodigies  of  which  we  have  a complete  record.  He  was  sub- 
jected to  a strict  and  severe  discipline  by  his  father,  who 
undertook  his  education  from  a very  early  age.  He  began 
Greek  at  three.  “I  faintly  remember,”  he  says,  “going  through 
yEsop’s  ‘Fables,’  the  first  Greek  book  which  I read.  The  ‘An- 
abasis,’ which  I remember  better,  was  the  second.”  Between 
the  ages  of  three  and  eight  he  read  many  Greek  authors,  such 
as  Herodotus,  Lucian,  Plato,  and  also  in  English  such  histo- 
rians as  Hume  and  Gibbon.  It  is  comforting  to  learn  that  at 
this  period  the  boy  also  read  “Robinson  Crusoe,”  “The  Arabian 
Nights”  and  other  lighter  literature.  Between  eight  and 
twelve  he  studied  Latin,  Greek  and  Mathematics.  The  list  of 
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authors  becomes  formidable,  including  most  of  the  well- 
known  classical  authors  and  shows  a much  wider  range  of 
reading  than  the  average  college  undergraduate,  who  is  study- 
ing the  classics,  is  called  upon  to  read.  In  Mathematics  he 
studied  geometry,  algebra  and  differential  calculus.  He 
started  to  write  a history  of  Roman  government.  He  was  in- 
terested in  science  and  says,  “I  never  remember  being  so 
wrapt  up  in  any  book  as  I was  in  Joyce’s  ‘Scientific  Dia- 
logues.’ ” From  twelve  to  thirteen  he  studied  Logic  and  Po- 
litical Economy.  His  father  was  harsh  and  irritable.  Fear 
predominated  in  the  education.  He  read  many  abstract  things 
that  he  did  not  understand.  “I  never  was  a boy,”  he  said, 
“never  played  at  cricket.  It  is  better  to  let  Nature  have 
her  own  way.”  It  is  evident  that  Mill  was  not  happy,  because 
of  the  temperament  and  attitude  of  his  father.  The  system 
of  education  was  not  good,  and  none  but  a child  of  a very 
high  intelligence  quotient  would  have  responded  in  the  way 
Mill  did.  There  are  indications  of  “forcing,”  but  the  boy 
did  not  break  down  under  it.  On  the  contrary  he  lived  to 
become  one  of  the  foremost  of  English  logicians  and  political 
economists. 

We  have  similar  records  of  the  early  education  of  Ma- 
caulay, the  two  Thomson  brothers  and  others.  James  Thom- 
son at  twelve  and  his  brother  William  at  ten  became  regular 
students  at  the  University  of  Glasgow,  and  both  took  many 
prizes  there.  James  became  a great  engineer  and  died  at  the 
age  of  70.  William  Thomson,  Lord  Kelvin,  became  famous  in 
physics  and  died  at  the  age  of  83. 

Rather  different  from  the  foregoing  is  the  case  of  Francis 
Galton.  He  is  not  usually  considered  as  one  of  the  young 
prodigies,  but  rather  as  an  example  of  slowly  maturing  genius, 
inasmuch  as  his  chief  work  was  done  in  later  life  after  the 
age  of  fifty.  Terman  (17)  has  given  us  a summary  of  his 
childhood  achievements  as  described  in  Pearson’s  “Life. 
Letters  and  Labors  of  Galton.”  The  little  Galton  was  taught 
mainly  by  his  sister,  and  was  not  subjected  to  any  special 
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educational  procedure  or  method  as  was  the  case  with  the 
other  children  previously  described.  His  sister  taught  the 
little  Francis  his  letters  in  play,  so  that  he  could  point  to 
them  before  he  could  speak.  By  the  time  he  was  five  he 
could  recite  much  of  Scott’s  Marmion.  When  two  and  a half 
years  old,  he  could  read  a simple  book,  and  he  could  sign  his 
name  before  three  years.  During  his  fourth  year  he  wrote 
a short  letter  to  his  uncle,  which  has  been  preserved.  The  day 
before  his  fifth  birthday,  he  writes  to  his  sister:  “My  dear 
Adele,  I am  four  years  old  and  can  read  any  English  book. 
I can  say  all  the  Latin  substantives  and  adjectives  and  active 
verbs  besides  52  lines  of  Latin  poetry.  I can  cast  up  any 
sum  in  addition  and  can  multiply  by  2,  3,  4,  5,  6,  7,  8,  10.  I 
can  also  say  the  pence  table.  I can  read  French  a little  and 
I know  the  clock.  Francis  Galton.  Febuary  [sic]  15,  1827.” 

Here  we  have  a summary  of  Gabon’s  achievements  at  five 
in  his  own  words  and,  as  Terman  points  out,  we  have  reason 
to  believe  that  all  of  it  is  true.  There  is  much  more  evidence 
of  his  rapid  intellectual  development  at  succeeding  ages,  as 
shown  by  his  letters  and  the  books  he  was  reading.  At  fifteen 
he  was  admitted  to  the  Birmingham  hospital  as  a medical 
student.  After  studying  this  evidence  of  intellectual  superior- 
ity, Terman  concludes  that  Gabon’s  intelligence  quotient 
must  have  been  nearly  200,  and  his  contributions  to  science 
in  later  life  would  certainly  support  this  conclusion. 

The  best  source  for  the  boyhood  records  of  eminent  men 
is  the  work  of  Cox  (26).  Here  we  have  gathered  together 
all  the  available  material  of  the  early  years  of  three  hundred 
eminent  men,  who  were  born  between  1450  and  1850.  From 
a study  of  these  boyhood  records,  estimates  of  the  probable 
I.Q.s  of  these  men  in  childhood  have  been  made.  These 
estimates  range  from  roo  to  200  with  a mean  I.Q.  of  135. 
Men  like  Mill,  Grotius,  Goethe  and  Leibnitz  are  assigned  the 
highest  I.Q.s.  It  is  of  course  obvious  that  much  error  may 
creep  into  an  experiment  of  this  sort,  and  the  I.Q.  assigned 
to  any  one  individual  is  merely  a rough  estimate,  depending 
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to  some  extent  upon  how  much  information  about  his  boy- 
hood years  has  come  down  to  us.  Nevertheless,  the  data  as 
a whole  show  conclusively  that  these  individuals  were  achiev- 
ing in  their  childhood  what  is  only  achieved  now  by  children 
of  high  I.Q.s.  We  can  say  with  a great  degree  of  certainty 
that  eminent  men  in  the  past  would  have  had  high  I.Q.s,  if 
they  had  been  tested  in  their  childhood. 

In  addition  to  these  cases  of  individuals  now  dead  and  of 
whom  we  have  not  intelligence  ratings,  there  remain  a few 
cases  of  very  superior  children  who  have  been  tested  by  means 
of  intelligence  tests  and  described  in  recent  psychological 
literature.  Garrison  (17),  Burke  and  Hollingworth  report 
the  case  of  E.  who  was  8 years  and  4 months  when  tested, 
and  obtained  a mental  age  of  15-  7,  with  an  I.Q.  of  187.  In 
addition  to  this,  E.  did  well  on  all  other  tests,  except  those 
involving  manual  dexterity.  At  the  time  of  the  test  the  boy 
was  in  the  sixth  grade.  He  was  strong  and  healthy,  but 
showed  little  inclination  to  indulge  in  games  and  sports. 
Both  the  parents  showed  high  intellectual  attainments. 

In  a report  by  the  same  writers  (Hollingworth,  22)  five 
years  later  we  learn  that  E.,  when  12  years  old,  took  the 
Thorndike  college  tests  for  entrance  to  Columbia  College,  and 
that  he  ranked  second  among  483  competitors,  whose  median 
age  was  about  18.  On  the  Army  Alpha  he  scored  194  and 
2or  on  two  different  forms  of  the  test.  The  boy  entered 
Columbia  College  at  the  age  of  twelve,  and,  at  the  time  the 
report  was  written,  had  attained  a sophomore  status.  During 
his  freshman  year  all  his  academic  ratings  were  B or  better, 
with  the  exception  of  physical  education  in  which  he  received 
a C.  He  seemed  to  get  along  quite  well  with  the  other 
students  and  is  described  as  a “good  sport.”  In  the  five  years 
during  which  E.  has  been  studied,  no  tendency  to  become 
mediocre  has  appeared.  During  this  time  he  has  passed  from 
6th  grade  to  2nd  year  in  college.  “Average  children,  the 
country  over,  born  when  this  child  was  born,  and  measuring 
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ioo  I.Q.  when  he  measured  187  I.Q.  are  now  in  the  7th  grade 
of  the  elementary  schools”  (Hollingworth,  22). 

In  a still  later  report  of  this  same  case  by  Hollingworth 

(27),  we  have  an  account  of  him  at  age  18.  His  score  on  the 

CAVD  test  is  441,  which  is  about  4 P.E.  above  the  average 
college  graduate,  or  about  in  the  top  one  quarter  of  one  per 
cent  of  college  graduates.  He  gained  his  B.A.  degree  and  Phi 
Beta  Kappa  at  age  15,  his  M.A.  degree  at  age  16  and  at  the 

time  the  report  was  written  had  nearly  finished  his  work  for 

the  Ph.D.  degree.  Up  to  this  time  he  has  certainly  fulfilled 
all  the  expectations  aroused  by  his  I.Q.  of  187  at  the  age  of  8. 

Coy  (18)  reports  the  case  of  a girl  9 years  10  months  test- 
ing mentally  16  years  5 months  with  an  I.Q.  of  167  on  the 
Stanford  Revision.  Other  tests  confirmed  this  mental  age  of 
16.  Her  lack  of  schooling  made  her  educational  tests  com- 
paratively poor.  In  January  1917  she  was  in  the  fifth  grade, 
but  in  June  she  was  promoted  to  the  seventh.  She  was  thor- 
oughly normal  in  all  her  social  reactions,  and  indeed  is  de- 
scribed as  being  quite  a “tom-boy.”  Both  of  the  parents  are 
characterized  by  high  intellectual  attainments. 

Terman  and  Fenton  (21)  give  a preliminary  report  of 
Betty  Ford,  chronological  age  7-  10,  mental  age  14-  10,  I.Q. 
188  on  the  Stanford  Revision.  She  ranks  high  in  all  other 
intelligence  and  educational  tests.  She  shows  a great  interest 
and  gift  for  the  composition  of  poetry  and  prose,  and  much 
of  her  writing  is  considered  to  have  intrinsic  merit.  The 
child  has  no  known  physical  defects  and  always  has  been 
very  healthy.  Physically  she  is  a year  or  so  accelerated. 
Both  parents  are  decidedly  above  average  in  intelligence. 

Geniuses  Who  Were  Dull  in  Childhood. — We  cannot 
leave  this  topic  of  youthful  precocity  without  calling  atten- 
tion to  the  popular  conception  that  many  dull  children  later 
become  brilliant.  This  popular  idea  is  supported  by  many 
stories  of  the  boyhood  of  great  men  which  tell  of  their  poor 
standing  in  school.  The  list  of  such  men  is  a long  one  (Swift, 
08).  Linnaeus  was  advised  to  become  a cobbler.  Darwin  was 
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considered  below  the  common  standard  in  intellect.  Na- 
poleon was  mediocre  in  military  school.  Newton  was  the 
last  boy  in  his  class.  Samuel  Johnson  was  indolent.  Swift 
was  only  allowed  to  take  his  degree  in  college  by  “special 
favor.”  Wordsworth  was  shiftless.  It  was  doubted  whether 
von  Humboldt  had  the  ordinary  powers  of  intelligence. 
Heine,  of  course,  was  a failure,  because  he  revolted  at  the 
formalism  of  school  and  college.  And  so  it  goes  with  Lowell, 
Goldsmith,  Richard  Wagner,  Pasteur  and  Gladstone.  And, 
finally,  we  have  the  remark  attributed  to  Hume's  mother, 
namely,  “Our  Davie’s  a fine  good-natured  cratur,  but  un- 
common wake-minded.” 

It  is  a pity  we  do  not  have  intelligence  ratings  of  all  these 
people  in  their  childhood  days.  All  the  evidence  of  modern 
psychology  is  against  the  opinion  that  a child  of  inferior 
or  even  average  intelligence  can  later  become  endowed  with 
superior  intelligence.  In  so  far  as  the  men  cited  above  were 
men  of  superior  intelligence,  we  must  conclude  that  they  were 
misunderstood  as  children,  or  they  were  not  given  the  right 
kind  of  education,  or  because  of  environmental  causes  or 
character  qualities  they  did  not  utilize  all  their  intelligence 
in  their  school  work.  As  we  shall  see,  this  latter  factor  is 
common  among  bright  children  in  our  schools  to-day.  Many 
a bright  child  learns  little  in  school  or,  worse  still,  learns  bad 
habits  of  study  or  learns  to  hate  mental  work,  and  the  names 
cited  above  are  probably  historical  examples  of  bright  chil- 
dren who  became  valuable  individuals  in  after  life  in  spite 
of  the  handicaps  of  their  education.  History,  of  course,  does 
not  record  the  many  bright  children,  misunderstood  and 
wrongly  educated,  who  never  became  famous  in  later  life. 

The  Prevalence  of  Superior  Intelligence.— If  we  raise 
the  question  as  to  the  percentage  of  people  of  superior  intelli- 
gence in  the  population  at  large,  we  find  a different  problem 
confronting  us  from  the  one  as  to  the  percentage  of  feeble- 
minded. There  has  not  previously  existed  any  concept  as  to 
what  is  a person  of  superior  intelligence,  and,  indeed,  only 
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a vague  conception  of  the  more  common  word  “genius.” 
There  has  never  been  any  attempt  to  survey  the  population 
or  a part  of  the  population  in  order  to  find  out  the  number 
of  gifted  individuals  as  in  the  case  of  the  feebleminded.  Fur- 
thermore, the  concept  of  superior  intelligence,  being  so  vague 
and  ill-defined,  has  not  had  attached  to  it  social  significance. 
It  is  free  and  clear  of  sociological  meanings,  in  contra-distinc- 
tion to  the  concept  of  feeblemindedness,  which  the  psycholo- 
gist inherited  burdened  with  social  interpretations. 

This  being  the  case  the  psychologist  has  practically  formu- 
lated his  own  definition  of  superior  intelligence  and  he  is 
doing  this  at  the  present  time  by  considering  the  upper  20  or 
25  per  cent  of  individuals  tested  by  means  of  reliable  intelli- 
gence tests  as  superior.  This  upper  group  of  20  to  25  per 
cent  is  then  divided  into  two  or  three  groups,  such  as  “su- 
perior,” “very  superior”  or  “genius,”  and  the  percentage  of 
individuals  in  these  groups  becomes  progressively  smaller  as 
we  ascend  the  scale.  We  see  here,  therefore,  an  acceptance 
of  the  statistical  type  of  definition,  which  has  been  rejected 
in  the  case  of  the  feebleminded,  because  of  the  older  meanings 
attaching  to  that  word.  Superior  intelligence,  therefore,  im- 
plies the  possession  of  a certain  amount  of  intelligence,  meas- 
urable by  means  of  intelligence  tests,  and  it  does  not  imply 
the  possession  of  any  desirable  (or  undesirable)  social  traits, 
or  of  any  specific  ability  to  compete  with  decided  success  in 
the  world  at  large.  As  defined,  therefore,  it  is  quantitative 
and  psychological ; it  is  not  qualitative  and  sociological. 

The  point  fixed  by  Terman  on  the  Stanford-Binet  Scale 
above  which  an  individual  may  be  considered  of  superior  in- 
telligence is  an  I.Q.  of  no.  The  percentage  of  children  hav- 
ing I.Q.’s  greater  than  no  in  his  investigation  was  twenty. 
Future  investigations  may  show  a larger  or  smaller  percentage 
falling  above  this  I.Q.  point.  At  the  present  time  an  I.Q.  of 
no  is  by  common  consent  regarded  as  the  dividing  line  be- 
tween normality  and  superiority. 

This  division  at  no  includes  a great  many  cases,  and  many 


CHARACTERISTICS  OF  THE  SUPERIOR  361 


studies  have  been  made  with  more  select  groups,  such  as 
those  above  I.Q.  120  or  I.Q.  130.  About  one  per  cent  may 
lie  above  I.Q.  130  and  these  are  sometimes  called  “the  very 
superior”  or  “geniuses.” 

General  Characteristics  of  Superior  Children. — The 
popular  conception  of  a youthful  prodigy  is  that  of  a pale, 
sickly,  nervous  child,  wearing  glasses,  avoiding  the  usual 
games  of  childhood,  eventually  becoming  neurotic  or  insane, 
and,  if  not  dying  prematurely,  at  least  developing  into  a use- 
less member  of  society  because  of  the  over-cramming  of  his 
mind  with  useless  knowledge.  Although  this  conception  is 
gradually  weakening,  it  is  nevertheless  still  common,  and  it 
evidently  has  been  long  prevalent.  Over  a century  ago,  Pas- 
tor Witte  was  warned  of  the  dire  consequences  that  would 
result,  the  insane  asylum,  and  so  forth,  if  he  persisted  in 
continuing  his  method  of  education  with  the  youthful  Karl. 
We  find  him,  therefore,  taking  great  care  of  the  health  of  his 
son,  and  he  presents  evidence  of  his  son’s  good  health  and 
interest  in  games  and  the  out-of-doors. 

The  answer  to  such  a picture  of  the  gifted  child  is  best  found 
in  the  monumental  work  of  Terman  (25).  About  1,000  chil- 
dren above  I.Q.  130  were  selected  for  study,  and  these  are  com- 
pared with  children  whose  I.Q.s  are  normal.  It  was  found  that 
among  the  gifted  the  ratio  of  boys  to  girls  was  higher  than  that 
in  the  general  population.  In  racial  origin  these  California 
children  were  found  to  be  mainly  of  Western  European  and 
Jewish  stock.  The  Jewish  stock  contributed  about  twice  that 
expected  from  the  total  Jewish  population  of  the  areas  investi- 
gated. The  average  social  status  of  the  families  was  much 
higher  than  that  of  the  average  family.  In  general  the  family 
incomes  are  fair,  and  they  live  in  superior  neighborhoods,  but 
there  are  isolated  cases  from  very  poor  families  living  in  in- 
ferior neighborhoods.  These  children  come  from  families 
where  there  are  distinguished  relatives  in  much  greater  propor- 
tion than  would  be  found  in  the  average  family.  The  vital  sta- 
tistics of  the  families  show  a healthier  than  average  stock,  with 
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few  cases  of  insanity  or  feeblemindedness.  The  anthropometric 
measurements  show  the  gifted  group  physically  superior.  The 
medical  examinations  show  them  also  superior  to  average  chil- 
dren. In  school  progress  they  are  14  per  cent  of  their  age 
above  the  norm  in  grade  location,  and  48  per  cent  of  their  age 
above  the  norm  in  intelligence,  so  that  they  are  under-promoted 
to  the  extent  of  34  per  cent.  Their  school  marks  are  better 
than  those  of  ordinary  children.  On  standard  educational  tests 
the  E.Q.s  of  the  gifted  are  high,  but  not  as  high  as  their  I.Q.s. 
The  gifted  are  no  more  uneven  in  their  school  abilities  than 
ordinary  children.  Their  occupational  ambitions  are  higher 
than  those  of  the  control  group.  In  general  they  have  the  same 
type  of  interests  as  ordinary  children.  They  make  more  collec- 
tions, particularly  of  a scientific  nature.  Their  play  interests 
are  in  general  like  those  of  the  control  group,  with  a somewhat 
greater  interest  in  plays  that  require  thinking.  They  are  more 
mature  in  their  play  interests,  showing  a greater  liking  for 
quieter  and  less  sociable  games.  These  gifted  children  read  a 
great  deal  more  than  does  the  average  child.  The  average 
gifted  child  of  7 reads  more  books  in  two  months  than  the 
average  control  child  up  to  age  15,  and  the  range  of  reading  is 
much  wider.  In  character  and  personality  tests  they  are  very 
superior,  about  85  per  cent  of  the  gifted  being  above  the  median 
of  the  control  group. 

This  work  of  Terman,  briefly  summarized  above,  is  im- 
portant because  it  gives  us  a rough  picture  of  the  gifted  child 
and  clears  away  the  old  ideas  with  reference  to  the  sickly 
prodigy  and  the  puny  bookworm.  What  we  note  is  the  tend- 
ency for  desirable  traits  to  be  positively  correlated.  Along 
with  high  intelligence  goes  general  all-around  superiority.  Of 
course,  there  are  individual  exceptions.  There  are  children  of 
high  I.Q.  who  are  physically  below  normal,  who  do  not  like 
active  games,  who  are  nervous  or  vain  and  conceited  just  as 
there  are  normal  or  subnormal  children  with  similar  undesir- 
able traits.  But  such  undesirable  traits  do  not  tend  to  accom- 
pany superior  intelligence.  On  the  contrary  they  are  less  likely 
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to  be  found  among  children  of  high  I.Q.s  than  among  children 
of  average  or  below-average  I.Q.s. 

Many  other  studies  of  gifted  groups  have  been  made,  but  no 
study  gives  us  such  a complete  picture  as  that  of  Herman's  de- 
scribed above.  Jones  (25-28)  gave  many  tests  to  120  children 
with  I.Q.s  above  130  and  found  them  generally  superior.  They 
came  from  better-than-average  homes  and  the  group  contained 
a large  percentage  of  Jewish  children.  A comparison  of  two 
groups  of  high  school  seniors  has  been  made  by  Yates  (22). 
One  group  was  composed  of  the  25  who  scored  highest  on  a 
combination  of  several  intelligence  tests,  while  the  other  group 
of  25  were  those  who  scored  around  the  median.  The  latter 
group  are,  therefore,  not  inferior  in  intelligence,  but  perhaps 
average  high  school  seniors.  If  compared  with  the  population 
at  large,  they  would  undoubtedly  rank  high.  The  differences 
between  the  two  groups  are  interesting.  The  superior  group 
get  better  academic  marks ; are  rated  higher  in  intelligence  by 
their  teachers ; have  more  foreign  parents ; have  fathers  whose 
occupational  status  is  higher ; have  the  same  type  of  homes  in 
a material  sense;  have  more  “broken”  homes  (death,  divorce, 
etc.)  ; are  not  more  likely  to  be  “only”  children ; walk  and  talk 
earlier;  are  about  equal  in  health;  seem  to  mature  earlier; 
have  learned  to  read  and  write  earlier ; like  school  better ; read 
much  more  widely.  All  of  these  conclusions  are  based  on  a 
very  careful  gathering  together  of  the  information  required. 

A study  of  53  children  with  I.Qs.  above  120  has  been  made 
by  Root  (21).  The  group  surpasses  normal  children  in  their 
performance  on  about  19  psychological  tests  of  all  sorts  of 
functions.  In  general  the  children  come  from  good  homes  and 
the  author  lays  much  stress  on  the  environmental  influences. 

Out  of  776  high  school  students  Almack  and  Almack  (22) 
found  51  superior,  i.e.,  having  an  I.Q.  above  no.  Thirty  per 
cent  of  these  were  retarded  in  their  school  grade  in  comparison 
with  their  chronological  age,  and  all,  except  three,  were  re- 
tarded in  comparison  with  their  mental  age.  Eight  of  them 
were  rated  “average”  in  intelligence  by  their  teachers.  The 
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median  academic  grade  was  “A.”  They  exceeded  the  Smedley 
norms  in  height,  weight  and  lung  capacity. 

A study  of  a somewhat  different  kind  has  been  made  by  Duff 
(29).  He  attempted  to  follow  the  careers  of  all  children  with 
an  I.Q.  above  135  obtained  during  1921-22  in  a survey  of  about 
15,000  children  in  Northumberland,  England.  There  were  73 
such  children.  He  compares  these  with  a control  group  of 
about  100  I.Q.  of  the  same  age  and  school.  He  finds  a general 
superiority  of  the  high  I.Q.s  to  the  controls.  The  intelligent 
group  secure  more  education  than  do  the  controls.  But  seven 
of  the  controls  were  found  in  secondary  schools  and  reports  of 
these  were  all  unsatisfactory.  He  compares  these  seven  con- 
trols who  are  having  the  benefit  of  a secondary  education  with 
thirteen  high  I.Q.s  who  did  not  go  to  secondary  school  and  he 
says,  “we  find  that  the  Control  are  inferior  to  the  Intelligent  in 
spelling,  and  greatly  inferior  in  extent  and  expression  of  their 
answers;  their  reading  is  less  in  quantity  and  inferior  in  qual- 
ity ; and  their  ambitions  for  their  careers  are  lower.  These  are 
probably  the  points  where  their  further  education  might  be 
most  expected  to  bring  them  above  those  whose  education 
stopped  sooner.  It  has  not  done  so.  The  numbers  concerned 
are  tiny,  but  their  indication  is  clear,  that  higher  education 
cannot  compare  with  innate  intelligence  as  a differentiating 
force.” 

In  Germany  and  England  interest  is  also  beginning  to  be 
aroused  with  reference  to  the  child  of  superior  intelligence. 
Psychological  tests  are  being  used  to  discover  these  children. 
Stern  (20)  reports  briefly  several  investigations  conducted  in 
Germany  for  selecting  children  of  superior  intelligence.  In 
Hamburg  the  problem  was  to  choose  990  children  for  a special 
curriculum  in  the  fifth  year  of  the  elementary  school.  In  Ber- 
lin a special  three-year  high  school  course  was  organized  for 
boys  of  superior  intelligence.  Several  similar  investigations 
are  also  described.  Stern  emphasizes  the  necessity  for  consid- 
ering other  factors  besides  the  result  of  the  intelligence  exami- 
nation. The  decision  should  rest  on  (1)  the  teacher’s  judgment 
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of  the  pupil’s  ability;  (2)  the  school  record;  (3)  the  teacher’s 
psychogram  of  the  pupil;  (4)  an  educational  examination;  and 
(5)  the  intelligence  test. 

In  England  Ballard  (22)  reports  the  use  of  intelligence  tests 
“to  discover  gifted  children  worthy  of  free  secondary  education 
among  elementary  schools  of  the  county  of  Northumberland.” 
Several  educational  committees  in  other  parts  of  England  seem 
to  be  employing  tests  for  similar  purposes. 

Special  Traits. — In  addition  to  these  studies  attempting  a 
general  picture  of  the  gifted  child,  we  have  several  studies  deal- 
ing with  particular  traits.  Children  with  I.Q.s  above  135  are 
not  especially  lacking  in  motor  qualities  according  to  Holling- 
worth  and  Monahan  (26),  for  they  found  them  to  be  superior 
to  children  of  like  C.A.  in  tapping.  Again,  the  same  authors 
(Monahan  and  Hollingworth,  27)  compared  such  children  with 
a control  group  of  the  same  age  and  race,  having  a mean  I.Q.  of 
100,  on  certain  physical  tests.  They  found  no  difference  be- 
tween the  two  groups  on  the  standing  broad  jump.  The  average 
group  did  better  on  “chinning,”  but  the  superior  did  better  on 
strength  of  grip. 

Kiefer  (29)  compared  children  of  high  I.Q.  with  those  of 
normal  I.Q.  on  five  motor  tests  and  found  no  difference  between 
the  means  for  ages  9,  10  and  n.  Some  superior  children  are 
poor  in  motor  development  as  Chassell  (24)  shows  in  her  study 
of  three  such  cases.  But  these  are  exceptional,  and  the  evi- 
dence at  present  seems  to  point  to  a slight  superiority,  or  at 
least  an  equality,  of  the  child  of  high  I.Q.  on  physical  tests 
when  compared  with  the  child  of  average  I.Q.  and  equal  C.A. 

With  reference  to  the  musical  sensitivity  of  children  of  high 
I.Q.,  Hollingworth  (26)  finds  them  to  be  about  up  to  the  norm 
for  children  of  like  C.A.  on  the  Seashore  Music  Tests. 

Special  Classes  for  Superior  Children. — Some  of  the  most 
important  studies  of  superior  children  have  been  made  for  edu- 
cational purposes  and  we  shall  describe  briefly  the  results  re- 
ported by  some  of  the  workers. 

Whipple  (19)  during  1916-17  conducted  an  investigation  as 
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to  the  mental  tests  which  might  prove  most  valuable  for  the 
selection  of  gifted  children.  Eor  this  purpose  a class  composed 
largely  of  superior  children  was  formed  and  conducted  as  a 
special  class  for  one  year.  Especially  instructive  in  this  report 
is  the  very  conclusive  evidence  as  to  the  inability  of  the  teacher 
or  principal  to  select  the  children  of  superior  intelligence  as 
defined  by  the  psychologist.  The  thirty  children  for  the  Spe- 
cial Fifth  and  Special  Sixth,  as  the  Superior  Class  was  called, 
were  selected  by  the  teachers.  Considering  an  I.Q.  of  no  and 
above  as  superior,  there  were  n out  of  30  below  this  line,  the 
lowest  of  the  I.Q.s  being  99.  And  conversely,  in  the  classes 
from  which  the  superior  children  were  selected,  twenty  children 
considered  as  average  or  below  by  their  teachers  were  tested. 
Six  of  these  proved  to  have  I.Q.s  above  the  median  I.Q.  of  the 
Special  Group.  The  child  with  the  highest  I.Q.,  namely  167, 
was  not  chosen  by  the  teachers,  but  was  discovered  by  means 
of  the  mental  tests.  The  teacher,  therefore,  is  likely  to  consider 
as  superior,  children  who  are  merely  normal,  and  to  consider  as 
merely  average  some  children  who  are  decidedly  superior. 
Hence  the  imperative  need  of  mental  tests  in  selecting  superior 
children.  The  average  I.Q.  of  the  Special  Fifth  was  119  with 
a range  from  102  to  146 ; the  average  I.Q.  of  the  Special  Sixth 
was  1 16  with  a range  from  99  to  133.  These  two  groups  were, 
therefore,  not  entirely  composed  of  the  superior.  Nevertheless, 
these  two  classes  easily  completed  two  years  of  the  ordinary 
school  curriculum  in  one  year.  Only  nine  failed  to  accomplish 
this  double  amount  and  of  these  nine  cases,  seven  were  not 
superior  according  to  the  criterion  of  mental  tests.  The  superi- 
ority of  this  group,  as  a whole,  is  further  demonstrated  by 
Whipple  by  means  of  numerous  mental  and  educational  tests. 

Coy  (23)  selected  and  supervised  for  two  years  a class  for 
gifted  children.  All  of  the  children  composing  this  class  were 
selected  by  intelligence  tests.  If  reliance  had  been  placed  upon 
teachers’  judgments  solely,  fifty  per  cent  of  the  brightest  chil- 
dren would  have  been  ignored.  The  T.Qs.  of  the  children  ranged 
from  1 14  to  156  with  an  average  of  129.  The  class  covered 
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three  years  of  the  regular  curriculum  in  two  years  and  some 
of  the  children  who  started  one  half  year  behind  covered  three 
and  a half  years  of  the  regular  curriculum.  In  addition  to  the 
regular  work,  extra  cultural  studies,  such  as  Greek  History 
and  French,  were  pursued,  and  the  regular  school  studies  were 
conducted  on  a broader  basis.  Standard  educational  tests  were 
used  to  measure  the  progress  at  repeated  intervals,  so  that  the 
educational  attainment  was  not  based  upon  the  subjective 
judgment  of  the  teacher  or  investigator.  At  the  end  of  this 
period  they  were  promoted  to  an  ordinary  eighth  grade  class  in 
which  they  more  than  held  their  own  among  children  much 
older  chronologically.  The  careers  of  these  children  have  been 
studied  for  one  year  after  they  left  the  special  class,  that  is, 
down  to  June,  1921.  Their  further  progress,  if  followed, 
should  be  of  great  interest  and  value.  Much  of  importance  in 
this  special  class,  which  the  writer  himself  watched,  cannot  be 
stated  in  quantitative  terms.  The  spirit  of  the  class  was  excel- 
lent and  there  was  no  problem  of  discipline.  Children  who  had 
never  known  what  hard  mental  work  was,  experienced  it  for 
the  first  time  and  learned  their  powers.  Other  children  re- 
alized for  the  first  time  that  they  had  serious  competitors  in 
the  world,  and  this  realization  had  a sobering  and  healthy 
effect  upon  their  characters.  Instead  of  fostering  a spirit  of 
“snobbishness”  or  “superiority,”  the  special  class  brought  a 
spirit  of  healthy,  hard  work,  and  eliminated  any  tendencies 
towards  “snobbishness”  which  existed  and  which  are  more 
likely  to  flourish  among  superior  children  in  the  ordinary  class- 
room where  they  run  the  risk,  sometimes,  of  being  held  up  as 
models. 

The  parents  of  the  children  were  all  very  satisfied  and  most 
of  them  were  loud  in  their  praises  as  to  what  the  special  class 
had  done  for  their  children.  To  the  writer  this  moral  and 
character-building  influence  of  the  special  class  was  particu- 
larly interesting,  because  it  is  from  this  angle  that  the  policy 
of  segregating  superior  children  has  been  especially  attacked. 
When  we  have  adequate  scales  to  measure  moral  and  character 
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qualities,  we  shall  be  able  to  state  such  progress  in  quantitative 
terms. 

In  Detroit,  special  classes  for  bright  children  have  been  in 
operation  since  1915  (Cleveland,  21).  Since  1917,  the  children 
for  such  classes  have  been  selected  on  the  basis  of  mental  tests. 
In  1921,  there  were  three  centers  with  over  200  pupils.  The 
emphasis  is  placed  upon  a broader  and  richer  curriculum,  al- 
though the  progress  is  also  more  rapid  than  in  the  ordinary 
class.  The  teachers  of  these  special  classes  are  enthusiastic 
about  them,  and  we  quote  from  one  of  them : “In  my  thirty- 
five-minute  period  with  this  eighth  grade  class,  I accomplish  as 
much  as  in  a forty-five-minute  period  with  ninth  grade  pupils. 
The  comprehensive  questions  asked  have  in  several  cases  sur- 
prised me — questions  which  would  never  occur  to  the  average 
student.  The  problem  of  discipline  does  not  exist.  I have 
found  an  eagerness  to  learn,  a deep  sense  of  responsibility 
toward  work  assigned  and  a courtesy  unparalleled  in  my  teach- 
ing experience.” 

Children  of  superior  intelligence  are  to  be  found  in  poor 
homes  as  well  as  in  the  homes  of  the  well-to-do.  Specht  (19) 
describes  a superior  class  formed  in  a public  school  on  the  lower 
East  Side  in  New  \ork  City.  The  children  were  selected  bv 
means  of  intelligence  tests  and  all  of  them  had  I.Q.s  above  120. 
The  median  chronological  age  was  10.6,  the  median  mental 
age  14.4,  and  the  median  I.Q.  137.  During  the  first  term  they 
covered  more  than  two  grades  of  the  regular  school  curriculum, 
and  during  the  two  subsequent  terms  they  covered  two  grades 
each  term.  Many  additional  subjects  were  also  studied.  At 
the  time  the  report  was  made,  all  of  the  children  had  entered 
high  school  and  were  doing  well  there. 

Danielson  (29)  describes  the  classes  for  children  of  superior 
mental  ability  in  Los  Angeles.  She  points  out  that  during 
1928-29  fifteen  special  classes  with  450  children  were  in  exist- 
ence during  the  first  semester,  and  seventeen  classes  with  510 
children  during  the  second  semester.  But  during  this  same 
period  five  times  as  many  dull  and  feebleminded  children  were 
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provided  with  special  instruction.  The  emphasis  is  still  on  the 
side  of  the  dull  child.  In  the  special  classes  for  superior  chil- 
dren an  enriched  curriculum  is  provided.  A distribution  of  the 
I.Q.s  of  568  children  in  these  special  classes  shows  an  average 
I.Q.  of  134  with  a range  from  115  to  185.  The  distribution 
shows : 


I.Q.  n Per  Cent 

Above  140 132  23 

120-140 412  72 

110-120 24  4 


The  pupils  in  these  special  classes  not  only  enjoy  an  enriched 
curriculum  but  they  move  more  rapidly  through  the  grades. 
Enrichment  and  acceleration  inevitably  go  together.  The  de- 
gree of  acceleration  is  shown  by  a comparison  of  the  high 
school  entrance  ages  of  unselected  and  superior  children : 

60,884  85  Superior 

Unselected  February,  up  Superior 


Grade  Pupils  i929  June,  1929 

B 7 12-6  11-3  11-1 

A 7 12-11  1 1-5  11-7 

B 8 13-5  12-5  12-0 

A 8 13-9  12-2  12-4 

B 9 14.0  13-2  12-1 1 


And  in  the  high  school  Jones  and  McCall  (26)  note  that  chil- 
dren who  have  been  accelerated  in  the  grades  earn  81.2  per  cent 
promotions  in  subjects  as  contrasted  with  77.6  per  cent  promo- 
tions for  all  pupils. 

The  problem  of  the  young  bright  child  and  his  first  entrance 
into  school  has  been  studied  by  Lincoln  (29).  He  studied  54 
young  bright  children  who  had  been  admitted  to  Kindergarten 
or  grade  I before  the  regular  age.  When  these  children  were 
in  grades  IV  to  VII  they  were  more  than  holding  their  own, 
being  on  the  average  + .33Q  above  the  median.  Washburn 
and  Raths  (28)  also  followed  for  6 years  36  young  bright  chil- 
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dren  admitted  early,  and  they  found  less  retardation  among 
them.  They  find  this  policy  to  be  justified  by  its  results. 

Lamson  (30)  followed  up  thirty-six  children  with  I.Q.s  above 
135  in  the  elementary  school  through  their  high  school  career 
and  found  that  they  still  rated  high  in  intelligence,  namely,  in 
the  top  centile  of  adults.  She  also  found  that  their  achieve- 
ment was  superior  to  high  school  children  in  general,  although 
their  C.A.  was  two  years  less.  They  took  part  in  more  extra- 
curricular activities,  and  appear  not  to  have  suffered  in  health 
by  entering  high  school  so  young. 

Summary. — The  discovery  of  the  bright  or  superior  child  as 
we  now  know  him  may  be  definitely  attributed  to  the  use  of 
intelligence  tests.  He  has  emerged  as  a definite  entity  and  he 
is  defined  quantitatively  by  means  of  intelligence  tests.  The 
characteristics  of  the  superior  child  are  now  fairly  well  known, 
and  we  have  discarded  the  old  ideas  of  the  weakling  prodigy. 
It  appears  rather  that  high  intelligence  goes  with  other  desir- 
able traits.  The  child  of  high  I.Q.  is  certainly  not  as  high  in 
these  other  traits  as  he  is  in  intelligence,  but  the  important 
point  established  is  that  he  is  not  below  the  average  child  in 
any  of  them. 

The  discovery  of  the  bright  child  has  led  to  an  immediate 
interest  in  his  education  and  already  in  many  progressive 
school  systems  special  classes  for  bright  children  are  taken  as  a 
matter  of  course.  But  there  are  many  problems  that  still  re- 
main unsolved.  At  what  stage  in  their  school  career  is  it  most 
desirable  to  segregate  such  children?  So  far,  very  little  has 
been  done  in  the  first  grade  or  kindergarten.  Might  it  not  be 
most  profitable  to  begin  as  early  as  possible,  before  the  child 
has  the  opportunity  of  forming  bad  habits  of  learning?  What 
is  to  be  done  in  the  small  school  where  there  are  not  enough 
bright  children  of  similar  mental  age  to  form  a class?  In  other 
words,  how  can  we  apply  the  knowledge  that  we  now  have 
about  the  education  of  superior  children,  so  that  their  educa- 
tion may  become  a regular  part  of  the  elementary  school  sys- 
tem, whether  in  the  large  city  or  rural  school?  In  the  large 
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city  system  the  possible  advantages  of  a special  building  for 
superior  children  should  seriously  be  considered,  just  as  it  has 
been  found  advantageous  for  feebleminded  children.  Such  a 
building  would  allow  a better  classification  into  more  homo- 
geneous groups,  and  the  curriculum  for  the  whole  building 
could  be  modified  to  meet  any  needs  thought  desirable. 

Shall  the  emphasis  be  placed  upon  rapid  promotion  or  upon 
a broader  and  richer  curriculum?  Do  these  two  aims  neces- 
sarily exclude  each  other?  Shall  we  not  find  that  both  can 
readily  be  realized?  What  shall  be  done  with  the  superior 
child  who  is  ready  for  high  school  at  an  age  much  below  the 
average?  Is  he  able  to  take  part  in  the  social  life  of  the  high 
school,  and  if  he  is,  is  it  injurious  or  advantageous  to  him? 

Again  these  same  problems  will  confront  us  with  reference  to 
college.  Is  the  very  young  freshman  missing  anything  vital  in 
education,  because  of  the  discrepancy  between  his  age  and  the 
age  of  the  average  freshman?  If  he  is  losing  anything  we  must 
ask  further  whether  this  is  more  serious  than  being  kept  back 
in  his  mental  development  by  the  conventional  rate  of  progress 
through  school.  Will  these  supposed  drawbacks  in  high  school 
and  college  be  really  serious  if  we  have  a fair  number  of 
younger  bright  children  scattered  through  the  high  school  or 
college?  In  the  large  city  school  system,  we  must  also  consider 
the  advisability  of  setting  aside  one  high  school  for  children  of 
superior  intelligence.  In  such  a school,  the  average  chrono- 
logical age  will  be  much  below  the  average  of  an  ordinary  high 
school.  The  social  activities  in  such  a school  would  conceiv- 
ably be  very  different  from  those  usually  found  in  the  present- 
day  high  school.  Whether  such  a segregation  would  be  desir- 
able or  not,  only  experiments  can  show. 

At  any  rate,  there  is  no  doubt  that  our  present  system  of 
dealing  (or  rather  not  dealing)  with  the  superior  child  is  de- 
cidedly wasteful.  A great  amount  of  good  intelligence  lacks 
opportunity  for  development,  and  the  modern  democratic  state 
is  greatly  in  need  of  all  of  it.  It  is  axiomatic  that  such  a 
democracy  needs  an  intelligent  citizenship,  and  hence  the  im- 
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portance  of  free  universal  education,  but  it  is  just  as  important 
for  a democracy  to  develop  the  right  kind  of  leaders.  It  must, 
therefore,  help  to  develop  to  the  utmost  all  the  desirable  ca- 
pacities of  all  its  citizens. 


REFERENCES 

Almack,  J.  C.  and  Almack,  J.  L.  (22).  “Administrative  Problems  Con- 
nected with  Gifted  Children.”  Ed.  Admin,  and  Super.,  8,  129-136. 
Ballard,  P.  B.  (22).  Group  Tests  of  Intelligence.  London. 

Berkhan,  O.  (10).  “Das  Wunderkind  Christian  Heinrich  Heineken.” 

Zeitsch.  f.  Kinder  for  sc  hung,  15,  225-229. 

Chassell,  L.  M.  (24).  “Three  Children  of  Superior  Intelligence  and 
Inferior  Motor  Achievement.”  J.  of  Appl.  Psych.,  8,  128-139. 
Cleveland,  E.  (21).  “Some  Further  Studies  of  Gifted  Children.”  /.  of 
Ed,  Res.,  4,  195-199- 

Courtney,  W.  L.  (89).  Life  of  John  Stuart  Mill.  London. 

Cox,  C.  M.  (26).  “The  Early  Mental  Traits  of  300  Geniuses.”  Genetic 
Studies  of  Genius,  Vol.  II,  Stanford  Univ.  Press. 

Coy,  G.  L.  (18).  “The  Mentality  of  a Gifted  Child.”  J.  of  Appl. 
Psych.,  2,  299-307. 

Coy,  G.  L.  (23).  The  Interests,  Abilities  and  Achievements  of  a 
Special  Class  for  Gifted  Children.  T.  C.  Contribs.  to  Ed.,  No.  131. 
Danielson,  C.  L.  (29).  Special  Classes  for  Children  of  Superior 

Mental  Ability  in  the  Elementary  Schools.”  Third  Yearbook. 
Psychol,  and  Educ.  Division,  Los  Angeles  City  Schools,  23-43. 

Duff,  J.  F.  (29).  Children  of  High  Intelligence,  a Following-up 
Enquiry.”  Brit.  J.  of  Psych.,  19,  413-438. 

Garrison,  C.  G.  et  al.  (17).  “The  Psychology  of  a Prodigious  Child.” 
/.  of  Appl.  Psych.,  1,  ioi-iio. 

Goddard,  FI.  H.  (28).  School  Training  of  Gifted  Children.  Yonkers. 
Hollingworth,  L.  S.  et  al.  (22).  “Subsequent  History  of  E;  Five 

Years  After  the  Initial  Report.”  /.  of  Ed.  Psych,,  6,  205-210.’ 
Hollingworth,  L.  S.  (26).  Gifted  Children:  Their  Nature  and  Nurture. 
New  York. 

Hollingworth,  L.  S.  (26).  “Musical  Sensitivity  of  Children  Who  Test 
above  135  I.Q.  (Stanford-Binet).”  J.  of  Ed.  Psych.,  17,  95-109. 
Hollingworth,  L.  S.  (27).  “Subsequent  History  of  E;  Ten  Years 

After  the  Initial  Report.”  J.  of  Appl.  Psych.,  u,  385-390. 
Hollingworth,  L.  S.  and  Monahan,  J.  E.  (26).  “Tapping  Rate  of  Chil- 
dren Who  Test  Above  135  I.Q.  (Stanford-Binet).”  J.  of  Ed. 

Psych.,  17,  505-518. 

Jones,  A.  M.  (25-28).  “An  Analytical  Study  of  One  Hundred  Twenty 
Superior  Children.”  Psych.  Clin.,  16,  19-76. 


REFERENCES 


31 

/ v) 

Jones,  V.  A.  and  McCall,  W.  A.  (26).  “Application  of  Two  Techniques 
in  Evaluating  Some  Policies  of  Dealing  with  Bright  Children.’’ 
T.  C.  Record,  27,  825-835. 

Kiefer,  F.  A.  (29).  “Manual  Motor  Correlation  in  Superior  Children.” 
J.  Appl.  Psych.,  13,  357-371. 

Lamson,  E.  E.  (30).  A Study  of  Young  Gifted  Children  in  Senior 
High  School.  T.  C.  Contribs.  to  Educ.,  No.  424. 

Lincoln,  E.  A.  (29).  “The  Later  Performance  of  Underaged  Children 
Admitted  to  School  on  the  Basis  of  Mental  Age.”  /.  of  Ed.  Res., 
19,  22-30. 

Monahan,  J.  E.  and  Hollingworth,  L.  S.  (27).  “Neuro-muscular 
Capacity  of  Children  Who  Test  Above  135  I.Q.  (Stanford-Binet).” 
/.  of  Ed.  Psych.,  18,  88-96. 

Peter,  R.,  and  Stern,  W.  (22).  Die  Auslese  Befdhigter  V olksschuler 
in  Hamburg.  Barth,  Leipzig. 

Race,  PI.  V.  (18).  “Study  of  a Class  of  Children  of  Superior  Intelli- 
gence.” J.  of  Ed.  Psych.,  9,  91-98. 

Root,  W.  T.  (21).  A Socio-Psychological  Study  of  Fifty-Three  Super- 
Normal  Children.  Psych.  Rev.  Monograph,  No.  133. 

Specht,  L.  F.  (19).  “A  Terman  Class  in  Public  School  64,  Manhattan.” 
Sch.  and  Soc.,  9,  393-398. 

Stedman,  L.  M.  (24).  Education  of  Gifted  Children.  Yonkers. 

Stern,  W.  (20).  Die  Intelligent  der  Kinder  und  J ugendlichen.  Barth, 
Leipzig. 

Swift,  E.  J.  (08).  Mind  in  the  Making.  New  York. 

Terman,  L.  M.  (17).  “The  Intelligence  Quotient  of  Francis  Galton  in 
Childhood.”  Am.  J.  of  Psych.,  28,  209-215. 

Terman,  L.  M.  (25).  “Mental  and  Physical  Traits  of  a Thousand 
Gifted  Children.”  Genetic  Studies  of  Genius,  Vol.  I,  Stanford 
Univ.  Press. 

Terman,  L.  M.  and  Fenton,  J.  C.  (21).  “Preliminary  Report  of  a 
Gifted  Juvenile  Author.”  J.  of  Appl.  Psych.,  5,  163-178. 
Washburne,  C.  and  Raths,  L.  (28).  “Selection  of  Under-age  Children 
for  Entrance  into  School.”  Ed.  Admin,  and  Super.,  14,  185-188. 
Whipple,  G.  M.  (19).  Classes  for  Gifted  Children.  Public  School  Pub. 
Co.,  Bloomington,  Illinois. 

Witte,  K.  (14).  The  Education  of  Karl  Witte.  Trs.  by  L.  Wiener. 
New  York. 

Yates,  D.  H.  (22).  “A  Study  of  Some  High  School  Seniors  of 
Superior  Intelligence.”  /.  of  Ed.  Res.,  Monog.,  No.  2. 


CHAPTER  XVI 


THE  DELINQUENT 

Amount  of  Feeblemindedness. — The  problem  of  the  psy- 
chological make-up  of  the  offender  against  society  is  one  that 
has  always  attracted  the  psychologist.  It  has  been  felt  that  in 
general  the  criminal  or  delinquent  must  differ  psychologically 
from  the  non-delinquent  person,  and  it  was  hoped  that  such 
difference  would  help  to  explain  to  some  extent  the  nature  and 
causes  of  delinquency.  About  the  time  that  intelligence  tests 
were  being  introduced  into  this  country,  the  belief  in  physical 
differences  between  the  delinquent  and  non-delinquent,  notably 
the  anthropometric  measurements  of  Lombroso  and  his  fol- 
lowers, was  on  the  wane.  It  was  natural,  therefore,  that  intelli- 
gence tests  should  be  tried  out  on  delinquent  individuals.  The 
first  intelligence  examinations  were  made  on  inmates  of  institu- 
tions for  the  feebleminded,  but  the  workers  in  these  institutions 
were  naturally  interested  in  the  problems  of  delinquencv,  be- 
cause such  problems  were  continually  being  forced  on  their 
attention  in  connection  with  the  past  history  of  the  feeble- 
minded children. 

Very  early,  therefore,  in  the  history  of  intelligence  testing, 
we  find  reports  of  such  tests  given  to  delinquents,  and  the  study 
of  the  mentality  of  the  delinquent  has  been  extensively  pur- 
sued ever  since.  These  studies  include  delinquents  of  all  types, 
those  who  are  troublesome  in  school,  those  who  are  brought  be- 
fore a court,  and  finally  the  convicted  delinquent  detained  in  a 
reformatory,  industrial  school,  jail,  prison,  workhouse  or  peni- 
tentiary. 

The  outstanding  characteristic  of  the  earlier  reports  was  the 
very  large  percentage  of  feeblemindedness  found  among  delin- 
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quents.  Studies  showing  60,  70  and  even  as  high  as  90  per 
cent  of  delinquents  testing  feebleminded  were  reported,  and 
there  was  a tendency  among  many  to  accept  these  reports  at 
their  face  value  and  assume  that  the  all-important  and,  per- 
haps, only  vital  difference  between  the  delinquent  and  non- 
delinquent was  a difference  in  general  intelligence.  A simple 
solution  of  the  vast  mass  of  delinquency  would  thus  be  a more 
efficient  and  thorough-going  segregation  of  the  feebleminded 
in  the  general  population.  Delinquency,  however,  is  not  such 
a simple  matter  as  to  be  explained  by  any  one  single  cause, 
such  as  feeblemindedness,  alcoholism,  poverty,  lack  of  educa- 
tion, or  the  like.  This  over-emphasis  of  the  amount  of  feeble- 
mindedness among  delinquents  was  immediately  questioned  by 
many  psychologists,  and  it  was  rightly  pointed  out  that  some 
of  it  was  due  to  the  faulty  construction  of  the  intelligence 
scales  then  available.  This  was  notably  the  case  with  the 
Goddard  Revision  of  the  Binet  Scale,  which  was  much  too  hard 
at  the  upper  end.  It  penalized  the  older  children,  those  be- 
tween ages  twelve  and  eighteen,  and  it  is  just  at  these  ages  that 
we  find  most  of  the  delinquents  confined  in  boys’  and  girls’ 
reformatories. 

The  amount  of  estimated  feeblemindedness  among  delin- 
quents can  best  be  appreciated  from  a study  of  Tables  16  and 
17.  In  these  tables  some  of  the  investigations  have  been  re- 
corded. In  most  of  the  cases  the  writers  used  the  Binet  Scale 
in  some  form  or  other,  although  in  some  of  the  later  reports 
group  intelligence  tests  were  used.  The  reports  are  listed  in 
chronological  order  and  glancing  down  the  column  it  can  be 


table  16 

Delinquent  Children 


Author 

No.  of  Cases 

Per  Cent  F 

Hill  & Goddard  (11)  ... 

56 

93 

Gifford  & Goddard  (12)  . 

100 

66 

Bridgman  (13)  

...  1 18 

89 

Otis  (13)  

172 

75 
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Author 

No.  of  Cases 

Per  Cent  F.M. 

Pintner  (14)  

46 

PyJe  (14)  

66 

Bronner  (14) 

• • • 505 

9-11 

Williams  (15)  

36 

Hickman  (15)  

75 

Haines  (15)  

62 

Williams  (15) 

150 

28 

Haines  (15)  (16)  

24-29 

Kohs  (15)  

• • • 335 

65 

Crane  (15)  

39 

386  (girls) 

72 

Healy  & Bronner  (16)  . . , 

1 1 

Ordahl  (16)  

•••  34i 

40 

Fernald  (16)  

20-24 

Bowler  (17) 

75 

45 

Hall  (17)  

35 

Kelley  (17)  

20 

Ordahl  (17)  

45 

Faber  & Ritter  (17) 

14 

Bridgman  (18)  

• ■ 205 

36 

Ordahl  & Ordahl  (18*)  . . . . 

• • 432 

23 

Miner  (18)  

■ • 123 

7 

Williams  (19)  

• • 470 

30 

Henry  (21)  

50 

34 

Richmond  (21)  

..  38 

16 

Anderson  (21)  

311 

2 1 

Mateer  (21)  

• • 553 

45 

Healy  (22)  

7 

Mathews  (23)  

• • 34i 

29 

Blanchard  & Paynter  (24) 

5°° 

28 

Burt  (25)  

• • 197 

8 

McCaulley  (25)  

100 

16 

Maris  (26) 

148 

8 

Bridges  & Bridges  (26)  . . 

140 

15-20 

Healy  & Bronner  (26)  . . . 

. . 4,000 

13 

Adler  (28)  

• • 577 

3i 

Oseretzky  (28)  

• • 378 

2 1 

Adler  (29)  

• 369 

35 
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TABLE  17 

Delinquent  Adults 
No.  of  Per  Cent 


Author 

Cases 

F.M. 

T ype  0 f Institution 

Rowland  (13)  

35 

3i 

State  Reformatory  f< 
Women 

Mass.  Report  (14)  .... 

289 

5i 

Prisons  and  Industri; 
Schools 

Spaulding  (15)  

400 

44 

Prison 

Rossy  (15)  

300 

22 

State  Prison 

McCord  (15)  

50 

54 

Prostitutes  at  large 

W eidensall  (16)  

88 

40 

Reformatory 

Fernald  (17)  

100 

4i 

Reformatory 

Haines  (17)  

100 

20 

Penitentiary 

Gilliland  (17)  

100 

33 

Workhouse 

Pintner  and  Toops  (17) 

J32 

29 

Workhouse 

Ordahl  and  Ordahl  (17) 

49 

29 

Penitentiary 

Terman  and  Knollin  (18) 

155 

17 

Penitentiary 

Doll  (19)  

50 

16 

State  Prison 

seen  that,  in  general,  there  is  a tendency  to  become  slightly 
more  conservative  as  to  the  percentage  of  feeblemindedness  in 
the  later  reports.  The  median  of  the  percentages  of  feeble- 
mindedness for  the  children’s  reports  is  30  and  for  the  adults 
31.  By  taking  the  median  percentage  of  the  earlier  reports 
and  the  median  of  the  later  reports,  we  obtain  some  measure 
of  the  trend  of  opinion  during  the  past  two  decades.  For  the 
children,  the  median  of  the  first  21  percentages  is  45,  and  of 
the  last  21  percentages  the  median  is  about  21.  For  the  adults, 
the  median  of  the  six  earlier  reports  is  42,  and  for  the  seven 
later  ones  29.  The  sweeping  statements  of  the  first  mental 
examiners  that  70  or  80  per  cent  of  all  delinquents  are  feeble- 
minded is  reduced  to  20  or  30  in  later  reports,  and  the  most 
conservative  workers  would  put  the  percentage  still  lower. 
Miner’s  (18)  careful  analysis  of  the  general  results  and  his  own 
personal  studies  lead  him  to  this  conclusion : “I  see  nothing  in 
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the  present  evidence  from  mental  tests  to  indicate  that  the  fre- 
quency of  mental  deficients  who  might  justly  be  sent  to  insti- 
tutions from  among  the  ordinary  children  who  come  before  the 
juvenile  courts  of  the  country,  would  be  over  io  per  cent.” 

The  variation  of  the  percentages  listed  in  Tables  16  and  17 
is  not  by  any  means  wholly  due  to  the  difference  in  examiners’ 
opinions  as  to  who  should  or  should  not  be  diagnosed  as  feeble- 
minded. Much  of  it  is  due  to  the  difference  in  the  mental 
make-up  of  the  groups  examined.  Included  in  the  groups 
examined  are  delinquent  and  troublesome  children  in  the  public 
schools,  children  brought  before  the  Juvenile  Court,  children 
convicted  by  the  Court,  children  confined  in  various  correc- 
tional institutions,  individuals  confined  in  prisons  and  peniten- 
tiaries, as  well  as  one  or  two  groups  of  recidivists.  In  general 
it  has  been  found  that  the  percentage  of  feeblemindedness  in- 
creases as  we  go  from  the  unconvicted  to  the  convicted  delin- 
quents. The  feebleminded  individual  is  more  likely  to  be 
caught  and  convicted  than  is  the  individual  possessing  a greater 
amount  of  intelligence.  In  the  same  way  the  individual  with 
several  convictions  against  him  is  on  the  average  less  intelligent 
than  the  individual  with  only  one. 

The  Average  I.Q.  of  Delinquents. — Although  the  esti- 
mates of  the  amount  of  feeblemindedness  vary  greatly,  there  is 
more  general  agreement  on  the  low  average  I.Q.  of  delinquents. 
Here  are  average  or  median  I.Q.s  of  different  delinquent  groups 
reported  in  several  recent  studies: 

M edian  or 
Average 


Author 

I.Q. 

n 

Type 

Mathews  (23)  

81 

34i 

Girls’  Reformatorv 

Blanchard  and  Paynter  (24) 

80 

500 

Problem  Children 

hurt  (25)  

89 

197 

Boys  and  Girls 

McCaulley  (25) 

35 

100 

Boys’  Disciplinary 
School 

Bridges  and  Bridges  (26)  . . 

85 

130 

Boys’  Reform  School 

Healy  and  Bronner  (26)  . . 

90 

4,000 

Repeated  Delinquents 
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Median  or 
Average 


Author  I.Q.  n Type 

Merrill  (26) 82  236  Juvenile  Court 

Root  (no  date)  76  1,916  Adult  males 

Bridges  (27)  88  33  Girls 

Sullivan  (27)  90  353  Boys’  Reformatory 

Adler  (28)  78  577  Boys’  Reformatory 


These  averages  range  from  76  to  90.  The  average  I.Q.  of  76 
is  for  adult  penitentiary  prisoners.  All  the  rest  are  for  juve- 
niles. The  highest  averages  of  90  are  reported  by  Healy  and 
Bronner  for  repeated  delinquents  brought  before  the  juvenile 
court,  and  by  Sullivan  at  the  Whittier  State  School  in  Cali- 
fornia. At  this  institution  the  policy  at  that  time  was  to  reject 
the  obviously  feebleminded  cases  and  send  them  to  other  in- 
stitutions. 

Burt’s  (25)  percentage  distribution  of  197  cases  according 
to  I.Q.  is  as  follows : 

I.Q.  ..  130-39  120-29  no-19  100-09  90-9  80-9  70-9  60-9  50-9 
PerCent  1.0  1.0  2.0  13.7  30.0  29.0  15.7  6.6  1.0 

We  may,  therefore,  sum  up  by  saying  that  the  distribution 
of  delinquents  is  heavily  weighted  at  the  lower  end.  Although 
there  may  be  great  difference  of  opinion  as  to  what  percentage 
is  feebleminded,  there  seems  to  be  general  agreement  as  to  the 
fact  that  the  average  delinquent  is  mentally  below  the  average 
non-delinquent  on  the  usual  abstract  intelligence  test. 

Army  Alpha  Results. — Several  surveys  made  by  means  of 
the  Army  Alpha  Test  have  attempted  a comparison  between 
delinquents  and  the  general  population  as  represented  in  the 
army,  and  the  results  seem  to  show  that  the  distribution  of  in- 
telligence ratings  of  the  delinquents  is  practically  the  same  as 
that  of  the  drafted  men  in  the  army. 

Doll  reports  the  results  of  the  Army  Alpha  tests  on  839  pris- 
oners in  the  New  Jersey  State  Prison.  He  compares  their 
scores  with  the  scores  obtained  from  6,541  white  draft  recruits 
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at  Camp  Dix,  New  Jersey.  The  average  score  for  the  prisoners 
is  only  slightly  below  the  average  of  recruits  at  Camp  Dix. 

The  reason  for  this  discrepancy  is  the  excessive  number  of 
negroes  and  foreigners  in  the  prison  group.  He  has  eliminated 
the  negroes  in  the  army  draft  data.  He,  therefore,  concludes — 
“In  general,  then,  it  may  be  said  that  when  allowance  is  made 
for  selective  influences  on  the  basis  of  nationality  and  color, 
the  mental  constitution  of  the  prison,  as  a whole,  corresponds 
very  closely  to  the  average  intelligence  of  adult  males  of  the 
state  as  a whole.”  Only  a small  percentage  of  prisoners  (7  per 
cent)  obtained  scores  equivalent  to  those  of  army  officers  as 
compared  with  the  recruits  (13  per  cent).  Superior  intelli- 
gence would,  then,  seem  to  be  less  frequent  among  prisoners 
than  in  the  general  population. 

Anderson  s (21)  data  would  seem  to  confirm  Doll’s  findings, 
and  they  are  interesting  inasmuch  as  they  are  based  upon 
younger  delinquents  between  the  ages  of  eight  and  nineteen. 
This  fact  is  of  importance  because  of  the  general  belief  in  the 
greater  incidence  of  feeblemindedness  among  juvenile  as  com- 
pared with  adult  delinquents.  The  distribution  of  the  197 
girls  as  given  by  Anderson  is  as  follows: 

Per  Cent  Per  Cent  94,004 


Rating 

Classification 

Delinquents 

Drajted 

A 

Very  Superior 

0.5 

4.1 

B 

Superior 

3-o 

8.0 

c + 

High  Average 

J4-7 

15.2 

c 

Average 

254 

25.0 

C — 

Low  Average 

26.9 

23.8 

D 

Inferior 

17-3 

17.0 

D — 

Very  Inferior 

12.2 

7-i 

The  distribution  for  the  delinquents  is  very  much  like  the 
distribution  for  the  drafted  men,  with  the  exception  of  a 
slightly  larger  percentage  of  very  inferior,  and  a smaller  per- 
centage of  superior.  The  percentage  of  delinquents  rated  A 
and  B totals  3.5  as  compared  with  12. 1 for  the  drafted  men. 
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If  we  consider  all  testing  D — as  feebleminded,  we  have  a per- 
centage of  12.2  feebleminded.  On  the  basis  of  the  Yerkes- 
Bridges  Scale,  Anderson  in  the  same  article  reports  20.9  per 
cent  feebleminded.  This  large  discrepancy  suggests  that  much 
higher  standards  are  being  used  for  the  individual  than  for  the 
group  tests. 

Data  gathered  on  delinquent  soldiers  (“Memoirs”  21)  show 
on  the  one  hand  a distribution  for  Fort  Leavenworth  prisoners 
very  similar  to  the  general  distribution  of  the  white  draft,  while 
for  prisoners  in  guard  houses  in  various  camps  a large  per- 
centage of  men  of  inferior  intelligence.  The  percentage  dis- 
tribution of  these  two  groups  compared  with  the  white  draft  is 
as  follows : 

E,D — D C—  C C+  ‘B  A Total 
Leavenworth  Pris- 


oners   6.0  18.8  20.8  23.8  16.0  8.8  5.8  3,368 

White  Draft  ....  7.1  17.0  23.8  25.0  15.2  8.0  4.1  94,004 

Guard  House  Pris- 
oners   20.6  25.5  21.6  18.9  8.3  3.4  2.1  1,004 


The  prisoners  at  Leavenworth  were  convicted  on  serious 
charges,  while  those  in  camp  were  convicted  on  minor  charges. 
Low  intelligence  would  seem  to  be  a factor  in  less  serious  de- 
linquencies. About  300  of  the  Leavenworth  prisoners  were 
conscientious  objectors  on  religious  or  political  grounds.  The 
results  show  this  group  superior  in  intelligence  to  the  white 
draft.  Hence,  to  some  extent  the  group  at  Leavenworth  is  not 
representative  of  prisoners  in  general. 

The  most  extensive  comparison  by  means  of  the  Army  Alpha 
has  been  made  by  Murchison  (26).  His  percentage  distribu- 
tion of  3,942  native  born  white  criminals  as  compared  with 
44,223  white  drafted  men  is  as  follows: 


Letter  Rating  Criminals  White  Draft 

E 7-5  7-5 

D 6.9  8.8 

C — 17.8  21.4 
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Letter  Rating  Criminals  White  Draft 

C 28.5  28.7 

C -f  22.8  18.8 

B 11. 4 9.7 


Comparisons  of  criminals  by  states  with  state  drafts  give  the 
same  results.  In  general,  therefore,  the  native  white  criminal 
is  as  intelligent  as  the  drafted  man.  Murchison  finds  that  the 
negro  criminal  tests  somewhat  above  the  negro  army  draft. 
The  foreign-born  criminal  is  below  the  foreign-born  drafted 
man.  Recidivists  test  higher  than  first  offenders. 

These  studies  of  the  intelligence  of  delinquents  as  compared 
with  the  intelligence  of  the  drafted  men  in  the  army  seem  to 
indicate  that  we  may  have  to  revise  still  further  our  conception 
as  to  the  amount  of  feeblemindedness  among  delinquents.  Our 
estimate  as  to  the  general  intelligence  of  the  population  at  large 
has  evidently  been  too  high.  As  this  estimate  has  decreased 
in  amount,  the  difference  between  the  intelligence  of  the  delin- 
quent and  non-delinquent  groups  has  diminished. 

Superior  Intelligence. — So  far  most  studies  have  agreed  in 
reporting  a much  smaller  percentage  of  superior  intelligence 
among  delinquents  than  is  supposed  to  occur  in  random  non-de- 
linquent groups.  Even  in  the  studies  of  Doll  and  Anderson  by 
means  of  group  tests  where  the  difference  between  the  delin- 
quent and  non-delinquent  groups  was  small,  what  difference 
there  was  depended  mainly  on  the  discrepancy  at  the  upper 
end  of  the  distribution.  Either  the  percentage  of  superior  de- 
linquents is  very  small,  or  else,  and  this  is  most  often  the  case, 
the  investigator  has  been  mainly  concerned  with  discovering 
the  mentally  deficient  and  has  included  the  superior  among 
those  who  are  not  deficient  or  among  those  who  test  normal 
or  above.  It  is,  therefore,  impossible  to  say  what  percentage  of 
delinquents  have  superior  intelligence,  and  our  best  opinion 
would  be  that  this  percentage  is  very  small  as  compared  with 
the  percentage  of  those  having  superior  intelligence  among  the 
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non-delinquents,  whatever  may  be  our  line  of  demarcation  be- 
tween average  and  superior  intelligence. 

Williams  (16)  has  discussed  this  problem  and  finds  that  of 
300  delinquent  boys  only  20,  or  6l/2  per  cent,  had  an  I.Q.  of 
102  or  above,  as  compared  with  Terman’s  estimate  of  48  per 
cent  for  unselected  school  children.  If,  however,  we  define 
superiority  as  meaning  an  I.Q.  above  no,  we  find  only  three 
of  the  300  delinquent  boys  in  the  really  superior  group.  This 
is  one  per  cent.  The  group  test  results  of  Anderson  and  Doll 
previously  mentioned  report  3.5  and  7 per  cent  superior. 

Some  other  results  are  as  follows : 


Author 

n 

Per  Cent 
Above  Normal 

Mathews  (23)  

34i 

1.8 

McCaulley  (25)  

2.0 

Maris  (26)  

1.8 

Adler  (28)  

577 

4-6 

Adler  (29)  

369 

3-o 

In  general,  therefore,  it  would  not  seem  as  if  the  percentage 
of  above-normal  intelligence  among  delinquents  approaches 
anywhere  near  the  percentage  among  non-delinquents.  The 
popular  opinion  that  a large  number  of  criminals  are  indi- 
viduals of  great  ability  and  intelligence,  and  that  a great  many 
crimes  give  evidence  of  having  been  conceived  and  executed  by 
people  of  superior  intelligence  is  certainly  not  confirmed  by 
the  results  of  intelligence  testing. 

Other  Studies.— There  is  an  elaborate  early  study  by  Gor- 
ing (13)  on  the  English  convict  that  merits  attention. 

Goring’s  study  is  mainly  anthropometrical  and  is  directed 
against  the  opinions  of  the  school  of  Lombroso  and  the  belief 
in  physical  differences  between  the  criminal  and  non-criminal 
groups.  Exact  measurements  of  a great  many  physical  charac- 
teristics were  made  on  a random  sample  of  3,000  English  con- 
victs. These  results  have  no  direct  bearing  upon  our  study  of 
the  intelligence  of  the  delinquent,  but  Goring’s  main  conclu- 
sions are  worthy  of  note  in  passing.  “We  conclude  that  crimi- 
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nals  are  not  physically  differentiated  because  they  are  crimi- 
nals, but  because  of  differences  in  age,  stature,  intelligence,  etc., 
etc.,  and  of  the  different  social  classes  from  which  they  are 
drawn.”  After  comparing  criminal  and  non-criminal  groups, 
he  says,  “our  inevitable  conclusion  must  be  that  there  is  no 
such  thing  as  a physical  criminal  type.”  All  the  differences  be- 
tween criminals  and  non-criminals  disappear  when  we  equate 
for  differences  in  stature  and  age.  Criminals  do  differ  from 
the  general  population  in  being  somewhat  shorter  (average 
two  inches)  and  slightly  lighter.  “These  are  the  sole  facts  at 
the  basis  of  criminal  anthropology.” 

As  to  the  mental  differentiation  of  the  criminal  and  non- 
criminal, Goring’s  study  is  of  interest,  although  we  feel  that  it 
suffers  much  from  the  fact  that  no  objective  tests  were  used. 
The  men  were  classified  into  five  groups:  (i)  intelligent;  (2) 
fairly  intelligent ; (3)  unintelligent;  (4)  weak-minded;  (5)  im- 
becile, upon  the  subjective  opinion  of  the  prison  physician. 
Comparing  the  results  of  this  classification  with  the  British 
Royal  Commission’s  estimate  of  0.46  per  cent  feebleminded  in 
the  general  population,  Goring  estimates  the  amount  of  feeble- 
mindedness in  the  prison  population  as  ranging  from  a mini- 
mum of  10  per  cent  to  a maximum  of  20  per  cent.  Taking  the 
latter  figure,  he  finds  a coefficient  of  association  between  lack 
of  intelligence  and  crime  of  .79,  and  concludes  that  “defective 
intelligence  is  one  of  the  primal  sources  of  crime  in  this  coun- 
try.” He  further  remarks,  “But  probably  the  chief  source  of 
the  high  degree  of  relationship  between  weak-mindedness  and 
crime  resides  in  the  fact  that  the  criminal  thing  which  we  call 
criminality,  and  which  leads  to  the  perpetration  of  many,  if  not 
of  most,  anti-social  offenses  to-day,  is  not  inherent  wickedness, 
but  natural  stupidity.”  It  is  this  native  lack  of  intelligence, 
rather  than  environmental  factors,  that  is  a cause  of  crime,  for 
“crime  in  this  country  is  only  to  a trifling  extent  (if  to  any) 
the  product  of  social  inequality,  of  adverse  environment,  or  of 
other  manifestations  of  what  may  be  comprehensively  termed 
the  force  of  circumstances.”  Finally,  his  general  conclusion  on 
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physical  and  mental  differences  is,  “that  the  one  significant 
physical  association  with  criminality  is  a generally  defective 
physique ; and  that  the  one  vital  mental  constitutional  factor  in 
the  etiology  of  crime  is  defective  intelligence.” 

We  have  quoted  at  length  from  Goring  because  of  the  exact- 
ness and  care  of  the  author,  the  wide  range  of  the  study  and  the 
importance  of  his  final  conclusions.  Equally  exact  and  careful 
is  the  work  of  Fernald,  Hayes  and  Dawley  (20)  on  women  de- 
linquents in  this  country.  It  differs  from  Goring’s  study  in 
that  estimates  of  intelligence  were  based  upon  mental  tests. 
The  Binet,  Yerkes,  Stanford  and  Woolley  Scales  were  used  as 
well  as  a group  of  performance  tests.  An  elaborate  social  study 
was  made  of  each  case.  The  measurement  of  the  intelligence  of 
the  cases  is  unquestionably  much  more  accurate  than  Goring’s 
measurement,  based  on  subjective  opinion.  No  percentage  of 
feeblemindedness  is  given  with  which  to  compare  Goring’s  esti- 
mate of  10  to  20  per  cent.  The  average  mental  age  of  447 
delinquents  is  11.8  as  compared  with  an  average  M.A.  of  13.4 
for  an  unselected  group  of  653  army  adults.  The  overlapping 
of  the  delinquent  and  non-delinquent  groups  is  very  great,  and 
the  data  indicate  a slighter  degree  of  difference  than  Goring’s 
data  indicate.  Furthermore,  the  writers  are  inclined  to  stress 
the  importance  of  “the  force  of  circumstances”  in  their  final 
conclusions  in  which  they  mention  “two  lines  of  influence  which 
seem  to  have  a bearing  on  the  problem  of  delinquency  among 
women,  namely:  (1)  poor  economic  background  with  few  ad- 
vantages or  opportunities,  and  (2)  a somewhat  inferior  men- 
tality.” And  again,  “We  disagree  with  Goring  in  the  preemi- 
nence attached  to  such  a constitutional  factor  as  defective  in- 
telligence in  contrast  with  economic  factors.” 

These  two  detailed  and  careful  studies  both  agree  in  finding 
the  delinquent  less  intelligent  than  the  non-delinquent,  but  dif- 
fer as  to  the  amount.  It  is  interesting  to  note  that  the  study 
based  upon  objective  tests  is  the  one  that  finds  less  feeble- 
mindedness. On  the  other  hand,  Goring’s  subjective  estimates 
undoubtedly  include  cases  of  mental  derangement  and  pos- 
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sible  character  deficiencies  which  might  not  be  included  in 
those  cases  in  the  pther  study  testing  mentally  deficient,  and 
this  may  account  for  some  of  the  difference.  The  radical  differ- 
ence between  the  two  studies  is  the  contrasting  emphasis  placed 
upon  the  influence  of  environmental  factors.  It  is  a difference 
that  is  frequently  met  with  in  the  interpretation  of  psycho- 
logical and  social  data,  and  in  general,  the  tendency  of  the 
psychologist  is  to  emphasize  the  importance  of  original  nature 
as  opposed  to  environmental  factors. 

Other  Types  of  Intelligence. — So  far  almost  all  the  studies 
quoted  have  depended  chiefly  upon  the  use  of  verbal  intelli- 
gence tests.  We  may  say,  therefore,  that  the  delinquent  pos- 
sesses less  abstract  intelligence  than  the  non-delinquent.  Does 
he  also  possess  less  concrete  or  mechanical  intelligence?  Non- 
language group  tests  have  been  used  by  Slawson  (26)  and 
Hamill  (23).  Slawson  finds  delinquent  boys  somewhat  better 
on  the  Thorndike  Non-Language  Test  than  on  the  National 
Intelligence  Test.  Hamill  makes  no  comparison  between  tests, 
but  finds  that  1,340  misdemeanants  make  a much  lower  median 
score  than  do  50  patrolmen  on  the  Pintner  Non-Language  Test. 
And  Aden  (26)  finds  her  delinquents  below  the  norms  on  the 
Pintner-Paterson  Performance  Scale.  So  far  as  this  type  of 
non-verbal  or  concrete  intelligence  is  concerned  the  delinquent 
seems  again  to  fall  below  the  non-delinquent,  but  whether  as 
far  below  as  on  abstract  verbal  tests,  it  is  difficult  to  tell. 

Turning  now  to  results  with  the  Stenquist  Mechanical  and 
Assembly  Tests,  we  have  three  reports  which  find  the  delin- 
quents up  to  or  above  the  norms  for  ordinary  school  children. 
Dougherty  (26)  finds  his  cases  to  score  above  the  norms  for 
New  York  City  boys;  Slawson  (26)  says  they  are  up  to  the 
norms;  and  Asher  (27)  reports  median  T-scores  of  59  and  55. 
Dougherty  suggests  that  some  of  the  social  maladjustments  of 
our  delinquents  may  be  caused  by  too  much  stress  on  the  lit- 
erary (verbal)  type  of  ability  in  school. 

Sex  Differences— Several  writers  have  commented  upon  a 
probable  sex  difference  among  delinquents  with  regard  to  intel- 
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ligence.  Comparing  similar  institutions  for  men  and  women, 
it  is  generally  found  that  the  average  mentality  of  the  females 
is  less  than  that  of  the  males.  Taking  also  into  consideration 
the  well  known  fact  that  there  is  a much  greater  proportion  of 
delinquent  males  than  females,  and  that  courts  and  juries  are 
more  reluctant  to  convict  the  female  offender  than  the  male, 
because  of  the  greater  opprobrium  which  thereby  rests  upon 
the  girl  or  woman,  it  is  not  surprising  that  institutions  for 
female  offenders  should  show  a larger  percentage  of  feeble- 
mindedness than  similar  institutions  for  male  offenders.  The 
female  offender,  more  particularly  the  girl,  comes  to  the  insti- 
tution with  a longer  record  of  delinquency  behind  her  than  the 
boy.  She  has  been  given  more  chances ; she  is  put  on  probation 
more  frequently  by  the  court ; so  that  among  those  who  fail  to 
make  good,  we  are  in  the  long  run  more  likely  to  find  a large 
proportion  of  feebleminded  girls. 

Type  of  Crime. — The  relation  between  intelligence  and  the 
various  types  of  delinquency  has  been  studied  by  many  investi- 
gators. Nothing  very  definite  has  so  far  resulted.  Almost 
every  type  of  crime  or  misdemeanor  seems  to  be  represented  by 
all  grades  of  intelligence.  There  is,  however,  a tendency  for 
vagrancy,  drunkenness,  assault  and  battery,  begging,  and  the 
like,  to  show  a lower  average  mental  age  than  forgery,  em- 
bezzlement, and  allied  crimes.  Burglary,  larceny,  thieving, 
and  the  like,  are  represented  by  all  grades  of  intelligence,  and 
this  is  also  the  case  with  homicide.  Particularly  brutal  mur- 
ders seem  often  to  be  committed  by  feebleminded,  epileptic  or 
insane  individuals.  Women  and  girls  convicted  of  sexual  im- 
morality in  general  test  lower  than  those  convicted  of  other 
offenses.  Most  investigators  seem  to  agree  that  truancy  among 
school  children  is  closely  related  to  delinquency.  This  rela- 
tionship between  truancy  and  delinquency  has  been  discussed 
by  Abbott  and  Breckenridge,  who  report  that  40  per  cent  of 
456  truants  were  not  normal  mentally.  Further,  Doll  (21)  is 
of  the  opinion  that  a large  proportion,  probably  about  two- 
thirds  of  juvenile  delinquency  is  traceable  to  truancy.  The 
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juvenile  delinquent  very  often  starts  his  career  by  being  a 
truant,  although,  of  course,  it  does  not  follow  that  all  truants 
later  on  become  delinquents.  Obviously  truancy  is  a symptom 
of  some  sort  of  maladjustment  between  the  child  and  the 
school.  The  inability  of  the  child  to  adjust  himself  adequately 
to  the  school  environment  may  later  on  show  itself  in  inability 
to  adjust  himself  to  his  out-of-school  environment,  and  so  lead 
directly  to  anti-social  conduct. 

Merrill  (26)  gives  the  following  median  I.Q.s  for  juvenile 
offenders  ranked  according  to  type  of  crime: 


Offense 

M edian  I.Q. 

n 

Truancy  

90.3 

25 

Larceny  

84.5 

20 

Burglary  

84.5 

20 

Vagrancy  

OO 

8 

Incorrigibility  

83.2 

49 

Stealing  

82.8 

99 

Immorality  

77-8 

36 

Drunkenness  

77-o 

4 

Forgery  

74-5 

10 

There  are  two  similar  rankings  of  crimes  for  adult  prisoners. 
The  one  below  by  Root  is  based  on  a survey  of  1916  peniten- 
tiary prisoners: 


Crime 

Embezzling 

Robbery  

Forgery  

Burglary  

Larceny  

Pandering  

Arson 

Rape  

Sodomy  

Homicide  

Felonious  assault 


Median  I.Q. 

• I03-7  5 

. 84.3 

• 83-75 

. 81.75 

• 78.3 

• 75-o 

• 75-o 
72.8 
72.1 

. 70.9 

. 68.3 
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Crime  Median  I.Q. 

All  predatory  cases 80.3 

All  crimes  76.2 

All  sex  cases 72.8 

All  violence  cases 70.2 


Murchison  (26)  ranks  the  crimes  according  to  the  percentage 
of  superior  (having  a letter  rating  above  C)  and  the  percentage 
of  inferior  (having  a letter  rating  below  C)  intellects: 


Per  Cent 

Per  Cent 

Crime 

Inferior 

Superior 

Fraud  

52.9 

Force 

30-6 

40.5 

Thievery 

31-8 

40.7 

Statutory  

3i 

34-7 

Physical  injury  

36.9 

35 

Dereliction  

43-i 

35-3 

Sex  

47-6 

26.3 

There  is  a certain  degree  of  agreement  between  the  results 
for  adults  reported  by  Root  and  by  Murchison.  Predatory 
crimes  tend  to  be  high  and  sex  crimes  low. 

Future  Success  of  Delinquents. — If  the  modern  justifica- 
tion for  our  correctional  institutions  is  the  reformation  of  the 
delinquent,  then  the  after-success  of  the  inmate  will  be  a 
measure  of  the  efficiency  of  our  system.  To  what  extent  this 
is  true  is  unknown,  as  there  are  few,  if  any,  satisfactory  studies 
of  this  large  and  important  problem.  Only  one  aspect  of  the 
problem,  however,  concerns  us  here,  namely,  the  relationship 
between  the  after-success  of  the  delinquent  and  his  intelligence. 

Healy  and  Bronner  (26;  29)  have  made  the  most  significant 
studies  of  the  results  of  different  methods  of  handling  delin- 
quent children.  They  point  out  the  great  difference  between 
the  work  in  Boston  and  in  Chicago.  They  show  that  suc- 
cessful adjustment  is  to  some  extent  dependent  upon  type  of 
mentality.  Thus  they  report  in  one  study  51  per  cent  successes 
for  normal  cases ; 33  per  cent  successes  for  feebleminded ; and 
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33  per  cent  successes  for  psychopathic.  Those  having  I.Q.s 
above  no  show  66  per  cent  successes.  In  another  study,  dis- 
cussing the  value  of  the  foster  home,  they  find  that  85  per  cent 
of  delinquents  of  normal  mentality  and  personality  were  suc- 
cessful in  foster  homes,  whereas  only  40  per  cent  of  delinquents 
of  abnormal  mentality  and  personality  were  successful  in  foster 
homes.  Pintner  and  Reamer  (18)  tried  to  estimate  the  after- 
success of  26  delinquent  girls  ranging  in  C.M.A.  from  70  to 
109.  The  correlation  between  intelligence  and  their  success,  as 
estimated  by  the  combined  judgment  of  three  observers,  was 
-f-  .16.  They  conclude  that  the  mental  tests  are  not  prognostic 
of  after-success.  Further,  they  say,  that  those  of  poor  in- 
telligence seem  just  as  likely  to  make  good  as  those  of  normal 
intelligence.  Clark  (20)  in  a more  detailed  report  of  223 
delinquent  boys  concludes  that  “there  is  a distinct  tendency 
for  the  boys  of  higher  intelligence  to  have  a better  record  of 
success  than  those  of  lower  mentality.”  He  divides  the  cases 
into  six  industrial  groups  and  finds  radical  differences  in  the 
correlations  between  intelligence  and  success  in  these  various 
groups.  The  coefficients  range  from  -f-  .74  for  the  agriculture, 
forestry  and  animal  husbandry  group  to  — .51  for  the  trans- 
portation group.  In  general,  he  finds  that  “a  positive  general 
relationship  between  intelligence  and  success  record  for  the 
whole  group  was  indicated  by  a coefficient  of  correlation  of 
+ -I9-”  Note  that  this  is  about  the  same  as  that  reported  by 
Pintner  and  Reamer. 

Other  Factors  Besides  Intelligence.— It  is  the  main 
purpose  of  this  chapter  to  show  the  results  of  the  intelligence 
testing  of  delinquents.  This  we  have  attempted  to  do.  We 
cannot,  however,  refrain  from  mentioning  other  mental 
factors  that  are  of  undoubted  importance  in  the  study  of  de- 
linquency, so  that  we  may  not  lose  sight  of  the  fact  that  the 
problem  of  adequately  understanding  the  delinquent  is  a 
much  broader  one  than  that  of  merely  obtaining  a measure 
of  his  intelligence.  A study  of  moral  and  character  qualities 
has  been  urged  by  Healy,  Bronner,  Kohs  and  others.  Healv 
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(15,  17)  has  been  very  insistent  upon  a thorough  study  of  the 
whole  personality  of  the  delinquent  in  which  the  intelligence 
rating  is  only  one  item.  The  individual  case  studies  of  Healy 
and  Bronner  (22)  are  models  of  excellence  for  this  type  of 
approach.  He  has  further  shown  the  importance  of  mental 
analysis  and  indicated  the  frequency  of  mental  conflicts  as 
causative  factors.  The  work  of  Goddard  (21)  at  the  Ohio 
Bureau  of  Juvenile  Research  has  stressed  greatly  the  impor- 
tance of  other  mental  abnormalities  in  addition  to  intelli- 
gence defect.  He  believes  that  a great  number  of  delinquents 
are  psychopathic,  while  at  the  same  time  they  may  or  may 
not  be  of  inferior  intelligence.  The  use  of  the  more  recent 
character  and  personality  tests  will  probably  throw  more 
light  upon  the  other  non-intellectual  traits  of  delinquents. 
Investigators  (Bridges,  26  and  27)  are  trying  out  such  in- 
struments as  the  Woodworth  Personal  Data  Sheet,  the  Pressey 
X-0  Tests  and  Kohs  Ethical  Discrimination  Test. 

These  approaches  to  the  study  of  delinquency  are  of  un- 
questionable value,  and  the  amount  of  space  we  have  given 
them  in  this  chapter  is  not  to  be  interpreted  as  our  estimate 
of  its  importance.  The  main  topic  of  our  whole  book  is  the 
measurement  of  intelligence  so  that  we  merely  mention  these 
other  approaches  to  the  study  of  delinquency  in  order  to  re- 
mind the  reader  that  the  question  of  the  intelligence  of  the 
delinquent  is  by  no  means  the  only  one  of  importance. 

The  complicated  factors  at  work  in  the  causation  of  juve- 
nile delinquency  are  nowhere  better  illustrated  than  in  the 
work  of  Burt  (25).  His  study  seems  to  be  the  only  one 
where  a delinquent  and  a control  group  have  been  equated 
and  compared.  We  cannot  do  better  than  quote  from  his 
conclusions : * “The  following  proves  to  be  the  order  of  im- 
portance of  the  various  conditions  we  have  reviewed:  (1)  de- 
fective discipline;  (2)  specific  instincts;  (3)  general  emo- 
tional instability;  (4)  morbid  emotional  conditions,  mild 

* From  Burt,  C.  The  Young  Delinquent.  By  permission  of  D.  Apple- 
ton  and  Company,  publishers. 
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rather  than  grave,  generating  or  generated  by  so-called  com- 
plexes; (5)  a family  history  of  vice  or  crime;  (6)  intellectual 
disabilities,  such  as  backwardness  or  dullness;  (7)  detri- 
mental interests,  such  as  a passion  for  adventure,  for  the 
cinema,  or  for  some  particular  person,  together  with  a lack 
of  any  uplifting  pursuits;  (8)  developmental  conditions,  such 
as  adolescence  or  precocity  in  growth;  (9)  a family  history 
of  intellectual  weakness;  (10)  defective  family  relationships 
— the  absence  of  a father,  the  presence  of  a stepmother;  (n) 
influences  operating  outside  the  home — as  bad  street  com- 
panions and  lack  or  excess  of  facilities  for  amusement;  (12) 
a family  history  of  temperamental  disorder — of  insanity  or 
the  like;  (13)  a family  history  of  physical  weakness;  (14) 
poverty  and  its  concomitants;  and,  last  of  all,  (15)  physical 
infirmity  or  weakness  in  the  child  himself. 

“Heredity  appears  to  operate,  not  directly  through  the 
transmission  of  a criminal  disposition  as  such,  but  rather  in- 
directly, through  such  constitutional  conditions  as  a dull  or 
defective  intelligence,  an  excitable  and  unbalanced  tempera- 
ment, or  an  over-development  of  some  single  primitive  in- 
stinct. Of  environmental  conditions,  those  obtaining  outside 
the  home  are  far  less  important  than  those  obtaining  within 
it ; and  within  it,  material  conditions,  such  as  poverty,  are  far 
less  important  than  moral  conditions,  such  as  ill  discipline, 
vice,  and  most  of  all,  the  child’s  relations  with  his  parents. 
Physical  defects  have  barely  half  the  weight  of  psychological 
and  environmental.  Psychological  factors,  whether  due  to 
heredity  or  to  environment,  are  supreme  both  in  number  and 
strength  over  all  the  rest.  Intellectual  conditions  are  more 
serious  than  bodily,  and  emotional  than  intellectual ; while 
psycho-analytic  complexes  everywhere  provide  a ready 
mechanism  for  the  direction  of  overpowering  instincts  and 
of  compressed  emotional  energy  into  open  acts  of  crime.” 

Conclusions. — The  problem  of  the  intelligence  of  the  de- 
linquent is  obviously  one  that  has  undergone  marked  changes 
during  the  last  two  decades  in  which  it  has  been  vigorously 
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attacked  by  means  of  intelligence  tests.  From  a belief  in  a 
very  large  percentage  of  defective  mentality  among  delin- 
quents, we  have  come  to  suspect  that  this  percentage  is  only 
about  ten  or  fifteen,  with  some  workers  intimating  that  it 
may  not  differ  from  the  percentage  of  feeblemindedness  found 
in  the  general  population.  Nevertheless,  most  workers  feel 
that  the  one  most  common  factor  associated  with  delinquency 
in  general  is  defective  mentality,  and  that,  therefore,  practical 
effort  to  understand,  educate  and  segregate  the  feebleminded 
is  of  great  importance  in  the  solution  of  the  problem  of  de- 
linquency, even  although  such  efforts  cannot  be  expected  to 
diminish  radically  the  number  of  delinquents  with  which 
society  has  to  deal. 

As  the  emphasis  upon  defective  mentality  has  decreased, 
there  seems  to  be  arising  an  attempt  to  find  the  difference 
between  the  delinquent  and  non-delinquent  in  other  mental 
factors.  Psychopathic  disturbances,  character  and  moral 
defects  are  hinted  at  as  being  of  great  importance  to  our 
problem,  and  in  line  with  this  thought  we  note  the  attempt 
to  measure  such  factors  objectively. 

As  to  the  importance  of  environmental  factors,  there  seems 
to  be  the  usual  difference  of  opinion,  but  the  general  belief 
of  the  psychologist  seems  to  be  in  the  greater  potency  of  orig- 
inal nature  and  he  is  inclined  to  see  in  many  environmental 
features  the  results  of  original  nature  in  the  first  instance. 
Poverty,  alcoholism,  lack  of  education,  and  the  like  are  all 
to  some  extent  the  results  of  defective  mentality  and  cannot 
be  considered  the  sole  or  primary  causes  of  anti-social  con- 
duct. 

All  reports  so  far  have  agreed  in  finding  a much  smaller 
percentage  of  delinquents  of  superior  intelligence  as  compared 
with  the  amount  of  superior  intelligence  supposed  to  exist  in 
the  population  at  large.  Also,  there  seems  to  be  agreement  in 
the  finding  of  a larger  proportion  of  defective  delinquents 
among  female  as  opposed  to  male  delinquents.  The  type  of 
crime  a delinquent  commits  has  evidently  some  relation  to 
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his  intelligence,  but  it  is  difficult  to  disentangle  this  one  factor 
from  all  the  others  that  are  at  work  leading  to  the  commit- 
ment of  different  sorts  of  crime.  And,  finally,  the  future  suc- 
cess of  a delinquent  in  the  world  is  evidently  conditioned  by 
so  many  factors,  other  than  intelligence,  that  we  have  not 
found,  up  to  the  present  time,  that  the  intelligence  rating  is 
at  all  prognostic  of  future  success. 

All  these  conclusions  impress  upon  us  the  fact  that  the 
problem  of  delinquency  is  a very  intricate  one,  and  a very 
broad  one.  An  individual  may  become  delinquent  through 
one  of  a great  many  causes.  Other  things  being  equal,  how- 
ever, an  individual  of  defective  mentality  is  more  likely  to 
become  delinquent  than  one  of  normal  or  superior  mentality. 
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CHAPTER  XVII 


THE  DEPENDENT 

Dependency  is  a very  broad  term  and  is  often  used  to  cover 
all  those  cases  in  which  families  or  individuals  are  not  self- 
supporting.  Used  in  this  broad  manner,  it  would  include  not 
only  the  ordinary  cases  dependent  upon  public  or  private 
charitable  agencies,  but  also  those  in  institutions  of  various 
kinds  such  as  feebleminded  institutions,  hospitals  of  various 
kinds,  schools  for  the  deaf,  blind,  cripples,  and  the  like,  and 
perhaps  prisons  and  reformatories.  In  a narrower  sense,  how- 
ever, the  term  is  frequently  used  for  individuals  who  are 
helped  or  supported  by  charitable  agencies,  such  as  children’s 
homes,  orphan  asylums,  almshouses,  county  infirmaries,  and 
local  charity  organizations,  to  the  exclusion  of  those  afflicted 
with  special  disabilities,  such  as  blindness,  deafness,  tuber- 
culosis, and  the  like,  as  well  as  those  convicted  of  delinquency. 
It  is  in  this  narrower  sense  that  we  shall  use  the  term  “de- 
pendent” in  this  chapter. 

Almost  all  the  intelligence  testing  of  dependents  has  been 
confined  to  dependent  children.  We  have  very  little  direct 
knowledge  of  the  mentality  of  the  dependent  adult.  Most  of 
the  children  tested  have  been  those  cared  for  by  orphan 
asylums  or  children’s  homes.  It  is  worth  remembering  in 
passing  that  the  term  “orphan”  as  applied  to  such  children 
is  very  misleading.  “Orphan”  means  strictly  a child,  both  of 
whose  parents  are  dead.  As  a matter  of  fact  only  a small  per- 
centage of  the  cases  in  these  homes  are  orphans  in  the  strict 
meaning  of  the  term.  A great  many  have  one  parent  living 
and  a still  greater  number  have  both  parents  living.  The 
presence  of  the  children  in  a home  indicates,  therefore,  a 
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breakdown  on  the  part  of  the  family  either  because  of  some 
unfortunate  accident  to  the  breadwinner  or  else  because  of 
the  incapacity  of  the  breadwinner  to  support  himself  and 
family.  The  very  fact  that  so  many  of  the  children  have 
both  parents  living  would  lead  one  to  suspect  that  in  some 
cases  the  trouble  is  simply  intelligence  defect  on  the  part  of 
one  or  both  parents,  leading  to  an  inability  to  compete  with 
others  in  the  ordinary  course  of  life.  This  might  lead  us  to 
suspect,  therefore,  a greater  amount  of  feeblemindedness 
among  such  children  than  would  be  found  in  unselected  school 
children. 

Table  18  gives  a summary  of  most  of  the  studies  available 
in  which  mental  tests  have  been  used.  The  first  twelve 
studies  are  all  concerned  with  children  in  so-called  orphan 
asylums  or  county  homes.  The  next  two  deal  with  depend- 
ent children  referred  to  clinics  by  charitable  agencies,  and 
therefore  represent  more  selected  groups.  Under  dependent 
adults  we  have  two  studies  of  county  infirmaries  and  one  of 
adults  aided  by  the  associated  charities. 

Considering  the  first  twelve  reports  of  children,  we  note 
that  the  percentage  of  feeblemindedness  varies  from  six  to 
thirty-nine  per  cent  with  a median  of  about  twelve  per  cent. 
This  median  of  twelve  is  much  lower  than  the  median  per- 
centage of  thirty  for  delinquents  which  we  noted  in  the  pre- 
vious chapter.  The  percentage  of  seventeen  reported  by 
Haines  (19)  may  be  partially  due  to  the  fact  that  Mississippi 
has  no  special  institution  for  the  care  of  the  feebleminded. 
The  high  percentage  of  thirty-four  reported  by  Mateer  (21)  is 
in  decided  conflict  with  the  other  reports,  and  must  be  due 
to  some  radically  different  method  of  diagnosing  feeblemind- 
edness. Crane’s  (22-24)  high  percentage  of  39  is  based  on 
only  33  cases  in  a children’s  refuge.  In  general,  therefore, 
we  may  conclude  that  the  amount  of  feeblemindedness  among 
dependent  children  is  less  than  that  found  among  delinquent 
children,  but  still  much  greater  than  that  generally  assumed 
to  exist  among  unselected  school  children.  Furthermore,  if 
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the  more  recent  suggestions  that  we  have  noted  in  the  pre- 
vious chapter  with  reference  to  the  amount  of  feebleminded- 
ness among  delinquents  were  to  be  applied  in  the  same  way 
to  the  dependents,  we  would  find  in  all  probability  that  the 
percentage  of  feeblemindedness  would  be  still  further  reduced. 

When  we  examine  the  percentage  of  dependent  children 
diagnosed  as  ‘‘backward,”  we  note  that,  wherever  figures  are 
given,  there  is  a very  large  percentage  in  this  group.  Poor 
mentality,  even  although  it  may  not  amount  to  actual  feeble- 
mindedness, would  seem,  therefore,  to  be  a characteristic  of 
this  type  of  child.  Again  we  find  a fair  proportion  of  chil- 
dren rated  “above  normal.”  Although  our  data  here  are  not 
very  adequate,  it  is  interesting  to  notice  that  such  cases  were 
very  seldom  reported  for  delinquent  children.  It  would  seem, 
therefore,  that  our  chances  of  finding  superior  children  among 
dependents  are  much  greater  than  among  delinquents.  And 
this  would  be  reasonable,  because  there  are  many  accidental 
causes  which  may  lead  to  dependency  in  children,  who  come 
from  a stock  possessing  good  intelligence  traits. 

The  report  of  Davis  (28)  deals  with  1,051  cases  in  Texas 
orphanages  and  compares  these  with  504  public  school  chil- 
dren in  the  same  region.  All  these  cases  were  given  two 
group  tests,  the  Dearborn  and  the  Haggerty.  The  striking 
difference  in  mentality  between  the  dependent  and  non-de- 


pendent  children 

can  be 

seen  from 

the  percentage 

distribu- 

tion  of  I.Q.s: 

Dearborn  Test 

Haggerty  Test 

I.Q.  Orphanage 

Public 

School 

Orphanage 

Public 

School 

Above  139  

0 

0.4 

O.I 

1.6 

120-139  

1.0 

7-i 

3-4 

10.9 

110-119  

4.0 

13-1 

6.8 

1 2 .3 

90-109  

31.0 

47-6 

30.2 

43-7 

80-89  

27.0 

18.4 

23.1 

18.0 

70-79  

22.0 

9.0 

19.0 

8.9 

Below  70  

15.0 

4.4 

17.4 

4.6 
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About  60  per  cent  of  the  orphan  children  fall  below  an  I.Q. 
of  90,  whereas  only  half  that  percentage  of  the  public  school 
cases  fall  below  this  point. 

The  two  reports  by  Pintner  (17)  and  Bridgman  (18)  of 
special  cases  sent  to  a clinic  for  examination  show  a much 
larger  percentage  of  feeblemindedness  than  is  found  in  orphan 
asylums  in  general.  They  are  obviously  cases  that  have  been 
referred  for  examination  because  of  suspected  defect  or  be- 
cause they  were  problem  cases  in  some  form  or  other. 

Blanchard  and  Paynter  (27)  report  the  I.Q.s  of  80  children 
belonging  to  23  families  in  receipt  of  charity  in  a large  city. 
The  children  in  this  case  are  not  in  an  orphanage  but  are  at 
home.  The  percentage  distribution  of  I.Q.s  is : 

Below  70  70-80  80-90  90-100  100-109  1 10-120  Above  120 

11. 2 10. o 31.3  30.0  11. 6 6.3  o 

Here  again  we  see  the  same  piling  up  of  poor  intelligence. 

The  reports  of  dependent  adults  show  a larger  proportion 
of  feebleminded  than  the  children's  reports,  but  from  this  we 
can  draw  no  conclusion  as  to  the  relative  amount  of  mental 
defect  among  dependent  adults  and  children.  The  cases  re- 
ported by  Crane  (15)  are  infirmary  cases  and  represent  the 
most  extreme  cases  of  dependency.  Furthermore,  the  study 
was  made  relatively  early,  and  later  and  more  conservative 
methods  of  diagnosis  might  lead  to  a reduction  of  the  per- 
centage for  almshouses  in  general.  The  percentage  of  feeble- 
minded found  by  Haines  (19)  in  the  poor-farms  of  Mississippi 
is  very  large,  and  a partial  explanation  of  this  is  that  Missis- 
sippi at  the  time  of  the  survey  made  no  special  provision  for 
feebleminded  individuals.  The  other  report  by  Brigger  (16) 
represents  cases  of  more  or  less  chronic  dependency  helped 
by  a charitable  organization,  and  this  represents  a very 
selected  group  of  dependent  adults.  We  would  expect  to  find 
the  incidence  of  feeblemindedness  rather  high  in  such  a group, 
but  again,  later  and  more  conservative  methods  of  diagnosis 
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might  decrease  the  amount.  We  have  no  study,  so  far  as  the 
writer  is  aware,  of  the  intelligence  of  the  general  run  of  de- 
pendent adults,  such  as  are  dependent  upon  the  more  or  less 
regular  assistance  of  our  local  charity  organizations.  We  can 
only  infer  from  the  studies  of  the  difference  in  intelligence  be- 
tween children  of  different  social  groups,  and  from  the  results 
for  dependent  children,  that  the  percentage  of  defectives 
would  be  somewhat  larger  for  the  dependent  adult  than  is  to 
be  found  in  the  general  population. 

Dependency  and  delinquency  are  closely  connected.  The 
overlapping  between  the  two  groups  is  great.  One  common 
factor  would  seem  to  be  a somewhat  defective  mentality. 
Poverty  and  neglect  are  associated  with  defective  mentality. 
The  combination  of  poverty  and  lack  of  intelligence  is  fre- 
quently met  with  in  delinquency.  It  would,  therefore,  seem 
to  be  wise  to  examine  thoroughly  the  intelligence  of  depend- 
ent children  and  make  adequate  provision  for  the  mentally 
deficient  in  order,  as  far  as  possible,  to  forestall  the  delin- 
quency that  will  probably  result.  And,  further,  because  there 
seems  to  be  a certain  percentage  of  superior  children  among 
the  dependent  cases,  it  would  be  wise  and  just  to  make  ade- 
quate provision  for  such  cases,  so  that  they  might  have  oppor- 
tunities for  education  and  advancement  in  proportion  to  their 
intellectual  capacity. 
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CHAPTER  XVIII 


THE  DEAF 

The  Extent  of  the  Problem. — I he  handicap  of  deafness 
is  such  as  to  make  a deaf  person,  particularly  if  uneducated, 
very  different  from  a normal  hearing  individual.  Deafness 
isolates  him  very  much  from  the  world  in  general,  because 
he  lacks  the  easy  and  quick  method  of  communication  be- 
tween man  and  man  afforded  by  speech.  The  deaf  have,  thus, 
always  been  looked  upon  as  peculiar.  Their  general  lack  of 
speech  is  called  dumbness  ’ and  in  American  slang  the  words 
“dumb  ’ and  “dummy”  have  acquired  meanings  which  have 
obviously  arisen  because  of  the  difficulty  which  the  deaf  ex- 
perience in  understanding  the  ordinary  speech  of  their  fellow- 
men.  Again,  the  deaf  are  relatively  few  in  number.  This 
also  has  led  to  the  general  misunderstanding  of  them  which 
exists  among  hearing  individuals,  and  has  intensified  their 
isolation.  If  their  numbers  were  much  greater,  the  chances 
for  the  hearing  individual  to  meet  and  learn  to  understand 
them  would  be  more  numerous.  The  1920  Census  (23)  gives 
the  total  number  of  “deaf  and  dumb  population  in  the  United 
States”  as  44,885,  or  about  .05  per  cent  of  the  total  population. 
This  makes  the  problem  of  the  deaf  in  regard  to  numbers  at 
least  a relatively  minor  one  and  explains  why  they  are  for 
the  most  part  misunderstood  by  the  population  at  large. 
Best’s  (14)  analysis  of  the  problem  leads  him  to  believe  that 
the  number  of  deaf  in  this  country  is  decreasing,  although 
very  gradually. 

Of  the  44  thousand  deaf  listed  by  the  Census  in  1910,  nine- 
teen thousand  replied  to  questionnaires,  showing  39.3  per  cent 
in  which  deafness  was  congenital  (i.e.,  existing  at  birth)  and 
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60.7  per  cent  acquired  after  birth.  The  percentage  of  ac- 
quired deafness  is  undoubtedly  exaggerated  because  of  the 
difficulty  of  determining  whether  a child  can  hear  shortly 
after  birth  and  the  general  tendency  to  believe  that  deafness 
begins  when  the  family  first  notices  something  peculiar  about 
the  child  with  reference  to  his  inability  to  speak  after  the 
first  twelve  months  or  so.  An  analysis  of  seventeen  thousand 
cases  shows  about  24  per  cent  reporting  speech  used  as  a 
means  of  communication,  and  72  per  cent  not  using  speech 
as  a means  of  communication.  The  number  of  deaf  children 
in  schools  is  given  by  Hall  (21)  as  13, 779,  the  greater  propor- 
tion or  80  per  cent  of  which  are  in  public  residential  schools. 

Study  of  the  Deaf.— The  deaf  have  for  a long  time  been 
studied  by  scientists  and  educators.  For  the  most  part, 
however,  this  study  has  been  concentrated  upon  two  types 
of  problems,  namely,  the  medical  and  the  instructional. 
Under  the  medical  we  include  investigations  as  to  the  causes 
and  possible  cure  of  deafness,  and  under  the  instructional  the 
methods  of  teaching  the  deaf.  Very  little  psychological  work 
has  been  done  and  only  within  recent  years  have  psychological 
tests  been  given. 

The  history  of  the  education  of  the  deaf  is  fascinating  and 
in  some  respects  dramatic.  Best  (14)  gives  a good  account 
of  it  and  Jones  (17)  outlines  the  work  in  America  during  the 
past  one  hundred  years  from  the  time  of  the  opening  of  the 
first  public  residential  school  for  the  deaf  in  1817,  while  Fay 
(93)  gives  a detailed  history  of  all  the  American  schools. 
The  absorbing  interest  of  the  educators  of  the  deaf  during  the 
past  century  has  been  the  question  of  methods  of  instruction, 
and  more  particularly  what  means  of  communication  between 
themselves  and  their  hearing  fellows  the  deaf  should  be  taught 
to  use.  At  times  this  question  of  means  of  communication 
has  usurped  the  stage  so  completely  as  to  crowd  out  all  the 
other  important  problems.  Indeed,  the  outside  observer,  at 
all  inclined  to  be  facetious,  might  well  remark  that  the  edu- 
cators of  the  deaf  did  not  seem  to  care  what  the  deaf  learned 
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but  were  very  much  concerned  how  they  learned  it,  whether 
by  oral  or  manual  methods.  The  fight  between  the  oralists, 
who  advocate  the  teaching  of  speech  and  lip-reading,  and  the 
manualists,  who  advocate  signs  and  finger-spelling,  has  ab- 
sorbed much  of  the  energy  of  the  teachers  of  the  deaf  and, 
perhaps,  diverted  their  attention  from  other  equally  impor- 
tant matters.  At  the  present  time  a great  majority  of  the 
deaf  are  taught  some  speech  and  lip  reading,  whether  supple- 
mented or  not  by  a knowledge  of  signs  and  finger-spelling. 

Earlier  Psychological  Studies. — -A  detailed  account  of 
the  earlier  psychological  studies  is  given  by  Reamer  (21)  and 
by  Pintner  and  Paterson  (17).  Here  we  may  simply  note 
that  they  were  concerned  with  such  miscellaneous  topics  as 
brain  defects  and  the  so-called  speech  center,  the  need  for 
classification  of  deaf  children,  the  problem  of  the  feeble- 
minded deaf  child,  the  peculiar  deaf  child,  the  spelling  ability 
of  the  deaf,  anthropometric  measurements,  memory,  drawing 
ability  and  the  like.  Few  of  the  studies  were  extensive  or 
even  scientific.  The  work  of  Love  (96  and  12)  is  mainly 
medical  in  character,  but  he  speculates  upon  the  mental  char- 
acteristics of  deaf  children.  The  head  measurements  are 
smaller  than  the  hearing— “due  to  neglect  during  the  period 
of  language  formation”!  He  says,  “absence  or  great  defect 
of  hearing  arrests  mental  progress.  ...  The  physical  counter- 
part of  this  intellectual  basis  is  that  the  deaf  child  at  7 years 
has  a smaller  brain  than  the  hearing  child  of  the  same  age,” 
and  again,  “the  absence  of  hearing,  on  which  thought  proc- 
esses so  much  depend,  finds  no  adequate  compensation  by  in- 
creased activity  of  the  other  senses.”  All  of  this  is  very 
speculative  and  very  questionable,  particularly  without  ade- 
quate psychological  tests. 

The  nearest  approach  to  anything  resembling  intelligence 
tests  seems  to  be  the  tests  described  by  Greenberger  (89)  for 
finding  out  whether  the  child  entering  an  institution  was  of 
fair  mentality  or  not.  He  suggests  that  the  child  be  shown 
attractive  picture  books  and  that  the  examiner  watch  what 
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the  child  does.  If  the  child  remains  perfectly  apathetic,  it 
is  a bad  sign ; but  if  he  brightens  up  at  the  sight  of  the  books 
and  maintains  an  interest  in  them  for  a period  of  time,  it  is 
an  indication  of  fair  mentality  that  can  be  improved  by  train- 
ing. This  is  in  no  sense  a test  in  the  modern  meaning  of  the 
term,  but  the  idea  was  there,  and  unfortunately  was  not  fur- 
ther developed.  The  application  of  psychological  tests  proper 
had  to  wait  for  the  coming  of  the  psychologist.  Macmillan 
and  Bruner  (06)  seem  to  have  been  the  first  psychologists  to 
apply  mental  tests.  They  used  the  well-known  cancellation 
of  “A’s”  test,  perception  of  size  by  sense  of  touch,  sensitivity 
for  lifted  weights,  a few  memory  tests  as  well  as  physical 
and  sensory-motor  tests.  In  the  tests  of  so-called  higher 
mental  functions,  they  found  the  deaf  to  be  generally  inferior. 
They  suggest  that,  “this  inferiority  of  the  deaf  on  the  mental 
side  perhaps  means  no  more  than  that  the  child  is  from  three 
to  four  years  less  mature  than  the  hearing  child  of  his  age, 
and  that  his  date  of  maturity  will  be  correspondingly  de- 
layed.” This  conclusion  is  very  much  open  to  question  and 
in  the  light  of  the  results  to  be  mentioned  later  seems  very 
doubtful.  In  all  probability  the  average  deaf  adult  remains 
somewhat  inferior  to  the  average  hearing  individual,  regard- 
less of  age. 

Pintner  and  Paterson  (15)  seem  to  have  been  the  first  to 
apply  well-recognized  intelligence  tests  or  scales  to  deaf 
children.  They  applied  the  Goddard  Revision  of  the  Binet 
Scale  to  22  deaf  children.  Various  methods  of  communicat- 
ing with  the  children  were  tried,  namely,  writing,  speech, 
manual  spelling  and  signs  or  any  mixture  of  these.  As  a result 
of  this  experiment,  they  concluded  that  this  type  of  intelli- 
gence scale  was  totally  unsuited  for  the  testing  of  a deaf 
child.  The  results  showed  the  deaf  child  on  an  average  to 
be  four  and  one-half  years  retarded.  The  inadequacy  of 
language  tests  as  tests  of  intelligence  for  the  deaf  is,  how- 
ever, the  vital  point  that  is  brought  out  by  the  study,  and  it 
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was  this  work  with  the  deaf  that  stimulated  them  to  construct 
their  Performance  Scale. 

Comparison  of  Intelligence  of  Deaf  and  Hearing. — 

When  we  make  such  a comparison  we  must  be  careful  to  ex- 
clude all  tests  in  which  language  is  involved,  whether  in  the 
directions  to  the  subject  or  in  the  test  material  itself.  Lan- 
guage in  the  hearing  child  we  regard  as  a medium  through 
which  we  may  probe  into  his  mental  make-up.  Although  op- 
portunities for  acquiring  language  may  vary  greatly  from 
individual  to  individual  among  hearing  children,  yet  there  is 
enough  in  common  to  make  it  a basis  for  intelligence  testing. 
Opportunity  for  hearing  language,  and  later  on  for  read- 
ing, is  so  widespread  that  slowness  or  disability  in  language 
is  itself  indicative  of  mental  inferiority.  Not  so  with  the  deaf 
child.  For  him,  the  English  language  is  a subject  of  instruc- 
tion in  the  school  and  his  progress  in  it  is  painfully  slow.  A 
test  involving  language  immediately  becomes  for  the  deaf  a 
subject-matter  test  depending  very  much  upon  the  amount 
and  length  of  schooling,  the  effectiveness  of  the  schooling, 
and  the  like.  Of  course,  it  is  indirectly,  like  all  subject-mat- 
ter tests,  also  a test  of  intelligence  and  can  be  so  used  when- 
ever we  have  children  of  equal  amounts  of  schooling,  as  is  the 
case  with  educational  tests  among  the  hearing.  When,  how- 
ever, we  want  to  measure  the  intelligence  of  deaf  children  of 
different  ages  and  with  different  amounts  of  educational  op- 
portunity, we  must  go  back  of  our  language  tests  to  some- 
thing more  common  to  deaf  children  in  general.  Hence  the 
necessity  for  using  non-language  and  performance  tests. 

Pintner  and  Paterson  (15  and  16)  and  Reamer  (21)  com- 
pare the  deaf  and  hearing  on  non-language  group  tests.  The 
deaf  fall  decidedly  below  the  norms  for  the  hearing  in  all 
cases.  With  about  1,000  cases  on  the  Digit-Symbol  and  Sym- 
bol-Digit Tests,  the  percentage  of  deaf  boys  reaching  or  ex- 
ceeding Pyle’s  median  for  hearing  boys  is  24  and  31  per  cent 
respectively;  for  deaf  girls  as  compared  with  hearing  girls  10 
per  cent  for  both  tests.  Pintner  and  Paterson  conclude  that 
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on  the  whole  the  deaf  child  is  about  3 years  behind  the  hear- 
ing on  these  two  tests.  This  amount  of  retardation  need  not 
be  found  in  every  school.  This  is  shown  by  Newlee  (19)  who 
repeated  the  tests  mentioned  above  with  85  deaf  children  in 
a day  school  and  found  them  about  up  to  the  norms  for  the 
hearing.  We  should  expect  to  find  differences  in  intelligence 
among  groups  of  deaf  children  just  as  we  find  them  among 
groups  of  hearing  children.  The  Pintner-Paterson  group  of 
1,000  cases  is  a much  more  representative  sampling  of  deaf 
children  in  general  than  the  small  select  group  of  Newlee. 

Reamer  (21)  used  a much  more  comprehensive  non-language 
intelligence  test.  At  all  ages,  where  representative  groups  of 
deaf  and  hearing  children  could  be  compared,  the  deaf  are 
much  below  the  hearing.  The  conservative  conclusion  is  that 
the  deaf  are  about  two  years  behind  the  hearing  and,  if  the 
younger  children  are  omitted  as  being  more  highly  selected 
among  the  deaf,  we  have  a retardation  of  two  and  a half  years. 
In  such  a special  ability  as  visual  memory  for  digits,  the  deaf 
are  greatly  inferior  to  the  hearing  (Pintner  and  Paterson  17), 
showing  no  compensation  in  this  ability  for  their  lack  of 
hearing. 

A nation-wide  survey  of  deaf  children  (Day,  Fusfeld  and 
Pintner,  28,  and  Pintner,  28)  by  means  of  the  Pintner  Non- 
Language  Test  gives  us  the  most  comprehensive  comparison 
of  the  deaf  and  hearing.  All  children,  age  12  and  above  in 
41  schools  were  given  this  test,  making  in  all  a total  of  4,432 
cases.  The  distribution  of  these  cases  according  to  the  nine 
geographic  divisions  of  the  United  States  resembles  the  dis- 
tribution of  the  total  deaf  population  as  given  by  the  1920 
census.  The  number  of  cases  is  large  and  probably  amounts 
to  as  much  as  50  per  cent  of  all  deaf  children  of  those  ages. 
In  all  probability  this  sampling  of  deaf  children  is  very  rep- 
resentative of  deaf  children  of  like  age  in  general.  Table  19 
gives  a comparison  of  the  deaf  and  hearing  at  ages  12  to  15 
inclusive.  The  sampling  of  hearing  children,  though  large, 
is  probably  not  as  representative  as  that  of  the  deaf.  The 


COMPARISON  OF  DEAF  AND  HEARING 


411 


TABLE  19 

Comparison  of  Deaf  and  Hearing  on  the  Pintner 
Non-Language  Test 


Age 

Mean  score — hearing 

No.  of  cases — hearing  . . . 

Mean  score — deaf 

No.  of  cases — deaf 

Difference  of  means 

S.D.  difference 

Ratio 


12 

13 

14 

x5 

32 1 

348 

362 

364 

L36i 

L295 

1,120 

0 

0 

c- 

2 5 7 -7 

275.6 

300.5 

320.1 

547 

608 

678 

590 

63-3 

72.4 

61.5 

43-9 

5.22 

5-32 

5-3i 

6.13 

12.12 

x3 -59 

n-59 

7.16 

cases  are  drawn  largely  from  the  elementary  school  and  the 
fifteen-year-old  group  may  not  contain  a sufficient  number  of 
cases  of  superior  intelligence.  At  any  rate,  we  may  be  certain 
that  the  deaf  are  not  being  compared  with  hearing  children 
of  superior  intelligence.  A study  of  the  table  shows  us  that 
at  all  four  ages  the  hearing  are  decidedly  superior  to  the  deaf 
and  that  the  differences  between  the  means  are  statistically 
reliable.  Another  way  of  comparing  the  two  groups  is  to  in- 
terpret the  means  of  the  deaf  in  terms  of  the  hearing  norms. 
The  mean  score  of  the  12-year-old  deaf  is  258  and  this  is 
about  the  mean  for  the  io-year-old  hearing  and  from  this  we 
may  calculate  an  I.Q.  of  83.  Flence  we  have: 


Hearing 

Deaf  Equivalent  I.Q.  of  Deaf 

Age  12 10  83 

Age  13 10-6  81 

Age  14 11-0  79 

Age  15 12-0  80 


From  this  comparison  we  note  that  the  deaf  are  from  two  to 
three  years  retarded,  and  this  is  best  represented  by  an  I.Q. 
of  about  8g. 

All  of  the  studies  so  far  mentioned  have  found  the  deaf 
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very  decidedly  below  the  hearing  on  all  kinds  of  intelligence 
tests,  but  in  Scotland,  Drever  (29)  and  Drever  and  Collins 
(28)  find  the  deaf  up  to  or  even  a little  above  the  hearing 
norms  on  their  Scale  of  Performance  Tests.  These  findings 
are  based  on  tests  of  1,474  deaf  children  between  the  ages  of 
5 to  16.  Only  a brief  report  of  this  work  has  so  far  appeared 
and  it  is  impossible  to  explain  the  discrepancy  between  these 
results  and  the  great  number  of  studies  made  in  the  United 
States. 

Mentality  of  Acquired  and  Congenital. — The  same 
authors  quoted  above  (Reamer,  Pintner  and  Paterson),  give 
comparisons  between  those  children  who  are  born  deaf  and 
those  who  become  deaf  after  birth.  Taken  as  groups,  they 
show  no  difference  in  their  average  general  intelligence. 
Pintner  (28)  gives  the  following  median  indices  of  intelli- 
gence for  2,423  deaf  children,  ages  12  to  15,  according  to  the 
age  of  onset  of  deafness: 


Age 

Unknown 

Birth 

0 1 

2 

3 4 5 

Intelligence  index. 

48.4 

50.0 

49-7  50.5 

49.6 

51.2  52.7  51. 1 

n 

201 

1,129 

222  259 

201 

104  75  74 

6 7 

8 

9 

10 

11 

12 

13  Total 

5i-6  Si-5 

53-i 

56.0 

56.0 

53-o 

53-o 

50.0  50.3 

42  43 

33 

17 

17 

6 

4 

1 2,423 

An  inspection  of  these  indices  shows  only  a very  slight  tend- 
ency to  rise  after  age  2,  but  the  rise  is  so  slight  and  so  irreg- 
ular that  we  cannot  be  certain  that  it  represents  any  real  in- 
crease in  intelligence.  We  are  bound  to  conclude  that  there 
is  no  difference  between  the  intelligence  of  those  born  deaf 
and  those  who  become  deaf  after  birth.  Nor  is  there  any 
real  correlation  between  age  of  onset  of  deafness  and  intel- 
ligence. Upshall’s  (29)  two  correlations  between  these  two 
variables  for  two  different  groups  are  — .02  and  -(-  .09. 

Orally  and  Manually  Taught  Pupils.— The  comparison 
of  the  intelligence  of  deaf  children  taught  by  the  oral  method 
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with  those  taught  by  the  manual  method  shows  a superiority 
of  the  orally  taught  pupils.  This  is  obviously  due  to  the  selec- 
tive policy  of  the  schools,  by  means  of  which  the  brighter 
children  are  generally  chosen  for  oral  work.  In  combined 
schools  (i.e.,  schools  which  teach  by  both  methods)  all  chil- 
dren are  generally  taught  by  the  oral  method  at  first  and 
those  who  fail  to  succeed  are  relegated  to  the  manual  classes. 
Reamer’s  (21)  median  mental  index  for  1,753  oral  pupils  is 
51  and  for  211  manual  pupils  only  43.  Pintner  (28)  reports 
median  indices  as  follows: 

Method  of 


Instruction 

Intelligence 

n 

Oral 

1,845 

Manual  

• . 41-2 

186 

Combined  

. . 46.9 

392 

Manual  and  combined 

. . 44.8 

578 

Total 

. . 50.4 

2,423 

From  a detailed  distribution  of  the  cases  he  finds  a selective 
policy  at  work,  whereby  three  times  as  many  non-oral  chil- 
dren are  found  having  low  intelligence  ratings  as  compared 
with  oral  children.  And,  conversely,  more  oral  than  non- 
oral children  are  found  with  high  intelligence  ratings. 

As  to  the  value  of  the  oral  method  as  a practical  means 
of  communication  for  deaf  children,  none  of  these  psychologi- 
cal studies  is  concerned  directly  with  the  problem.  The  only 
attempt  in  this  direction  seems  to  have  been  made  by  Binet 
and  Simon  (09)  with  conclusions  very  unfavorable  to  the 
oral  method  as  of  value  in  after  life.  It  is  interesting  to  note 
that  they  comment  upon  the  difficulty  which  the  oral  method 
encounters  because  of  the  lack  of  intelligence  of  the  deaf,  a 
lack  surmised  by  the  authors  but  not  measured.  This  lack 
of  intelligence  has  since  become  obvious  in  standard  intelli- 
gence tests. 
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Residential  and  Day  Schools. — Most  of  the  deaf  children 
in  the  United  States  are  educated  at  present  in  residential 
schools.  A small  percentage  is  educated  in  day  schools.  The 
establishment  of  the  day  school  is  relatively  recent.  Upshall 
(29)  has  made  a very  intensive  study  of  children  in  these 
two  types  of  schools.  His  results  are  based  on  tests  of  in- 
telligence, educational  achievement  and  audition,  as  well  as 
data  gathered  by  a questionnaire.  Upshall  paired  31 1 day 
school  cases  with  31 1 institution  cases  for  C.A.  and  intelli- 
gence in  order  to  measure  the  influence  of  the  two  types  of 
schools.  The  main  results  of  his  intensive  study  can  best  be 
understood  by  quoting  some  of  his  conclusions : 

“1.  The  difference  between  mental  ability  of  Day  School 
pupils  and  Institutional  pupils  is  statistically  reliable. 
The  Day  School  selects  the  brighter  children. 

“2.  There  is  a statistically  reliable  difference  between  the 
Day  School  pupils  and  the  Institutional  pupils  in  edu- 
cational achievement  as  measured  by  the  Pintner 
Educational  Survey  Test. 

“3.  Children  who  attend  the  Day  Schools  have,  in  general, 
a greater  degree  of  residual  hearing  than  children 
who  attend  the  Institutions.  Statistical  certainty  is 
attained. 

“4.  Superiority  in  degree  of  residual  hearing  is  accompanied 
by  a later  age  of  becoming  deaf  and  a greater  num- 
ber of  years  spent  in  a school  for  normal  hearing 
pupils.  Statistical  certainty  is  attained. 

“5.  When  the  important  factors  of  age  and  mental  ability 
are  made  equal  there  is  still  a real  difference  in  favor 
of  the  Day  School  pupils  in  educational  achievement. 

“6.  When,  in  addition  to  the  factors  just  named,  only  those 
children  in  the  Day  Schools  who  have  been  deaf  from 
the  age  of  one  year  and  who  have  never  attended  a 
school  for  normal  hearing  children  are  compared  with 
similar  children  in  the  Institutions,  the  difference  be- 
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tween  the  two  types  of  schools  is  reduced  slightly 
over  fifty  per  cent. 

“7-  The  difference  is  still  in  favor  of  the  Day  Schools.  With 
the  83  cases  used  there  are  99  chances  in  100  that 
the  true  difference  would  be  above  zero. 

“8.  Since  the  process  of  equating,  as  indicated  in  conclusion 
6,  also  equalized  the  factors  of  residual  hearing,  age 
of  starting  to  school,  and  years  spent  in  a deaf  school, 
the  conclusion  must  be  reached  that  the  chances  are 
very  great  that  the  Day  Schools  are  superior  to  the 
Institutions  in  the  type  of  education  which  is  meas- 
ured by  the  Pintner  Educational  Survey  Test.” 

The  Language  Ability  of  the  Deaf.— That  language  abil- 
ity is  no  adequate  measure  of  the  intelligence  of  the  deaf 
child  is  shown  by  the  comparison  of  deaf  and  hearing  in 
purely  language  tests.  Pintner  and  Paterson’s  (16)  compari- 
son by  means  of  the  Trabue  language  scale  shows  that  very 
few  deaf  children  (only  6.4  per  cent)  score  above  fourth 
grade  ability  of  hearing  children.  At  every  age  and  grade 
the  difference  is  very  great.  The  same  authors  (16)  have  also 
compared  the  deaf  and  hearing  on  the  Woodworth  and  Wells 
Directions  Tests  and  conclude  that  “the  average  deaf  child’s 
ability  to  comprehend  the  language  involved  in  these  tests  is 
about  equal  to  that  of  the  average  hearing  child  between 
the  ages  of  six  and  eight.”  Again  Pintner  (18)  shows  how 
terribly  slow  is  progress  in  language  ability  in  the  deaf  in 
his  attempt  to  measure  gain  in  language  ability  over  a period 
of  six  months,  whereas  such  gain  can  be  measured  in  hear- 
ing children.  Reamer  (21)  shows  how  the  general  educa- 
tional ability  of  the  deaf  as  tested  by  standard  educational 
tests  lags  behind  the  ability  of  the  hearing.  She  finds  an 
average  retardation  of  five  years  in  educational  ability  as 
compared  with  hearing  children  (contrast  this  with  the  re- 
tardation of  two  years  in  mental  ability  on  non-verbal  tests). 
The  results  of  the  nation-wide  survey  of  the  deaf  (Pintner,  28 ; 
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Day,  lusfeld  and  Pintner,  28)  show  a similar  wide  discrepancy 
between  the  educational  scores  of  deaf  and  hearing.  Turning 
the  deaf  mean  scores  into  hearing  age  equivalents  and  cal- 
culating E.Q.s  we  have: 


Hearing 

Deaf  Equivalent  E.Q.  of  Deaf 

Age  12  7-9  65 

Age  13 8-1  62 

Age  14 8-9  63 

Age  15  9-0  60 


This  gives  us  as  a maximum  an  E.Q.  of  65.  If  we  compare 
this  with  the  I.Q.  of  80  on  the  intelligence  test  we  have  a 
measure  of  the  relatively  greater  retardation  in  educational 
achievement  as  contrasted  with  intelligence.  This  shows  very 
clearly  the  handicap  of  deafness  in  the  acquisition  of  lan- 
guage. Whether  the  E.Q.  of  65  could  be  brought  up  to  the 
I.Q.  of  80  by  more  efficient  training,  it  is  impossible  to  say. 

McManaway  (23)  and  Hall  (29)  also  report  the  results 
of  standard  educational  tests  given  to  deaf  pupils.  Mc- 
Manaway finds  his  13-year-old  deaf  equal  to  the  norms  for 
8-year-old  hearing,  and  Hall’s  Preparatory  and  Freshmen  Col- 
lege groups  are  equal  to  hearing  children  in  Grades  IX  and  X. 
All  the  studies  mentioned  in  this  paragraph  agree  in  finding 
the  adventitiously  deaf  better  in  language  tests  than  the  con- 
genitally deaf.  The  adventitiously  deaf  who  lose  their  hear- 
ing after  age  five  or  six  show  decidedly  superior  language 
ability.  Thus  Pintner  (28)  gives  the  following  median  edu- 
cational indices  for  different  ages  of  becoming  deaf: 


Age 

Unknown 

Birth 

0 1 

2 

3 4 5 

Educational  index. 

45-5 

48.8 

47-4  48.1 

50.0 

51.9  56.3  61.2 

n . . . 

201 

1,129 

222  259 

201 

I04  75  74 

6 

7 

8 

9 

10 

11 

12 

13  Total 

63.6 

62.6 

63-3 

71.0 

68.0 

68.0 

67.0 

70.0  49.8 

42 

43 

33 

17 

17 

6 

4 

1 2,423 
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There  is  a definite  tendency  here  to  increase  in  index  with 
increase  of  age  of  onset  of  deafness.  Every  year  of  hearing 
after  the  second  birthday  seems  to  give  the  child  a better 
chance  for  educational  achievement  in  later  life.  With  the 
hearing  child  speech  begins  at  about  twelve  months,  increas- 
ing rapidly  thereafter.  Each  year  of  speaking  and  hearing 
gives  the  child  a rapidly  increasing  vocabulary,  such  as  the 
child  born  deaf  cannot  obtain.  The  advantage  of  thus  ac- 
quiring some  language  before  deafness  sets  in  is  evidently 
very  great  and  is  something  that  affects  the  language  ability 
in  later  life.  The  most  marked  rise  occurs  between  the  third 
and  fifth  year.  On  the  average  a child  who  does  not  become 
deaf  until  after  his  fifth  birthday  will  have  a distinct  advan- 
tage in  language  work  in  later  life. 

With  leference  to  method  of  instruction,  Reamer  points 
out  that,  although  manually  taught  pupils  show  markedly  in- 
ferior educational  ability  in  comparison  with  the  orally 
taught,  yet  if  we  take  into  consideration  their  intelligence 
both  groups  are  working  equally  well.  The  oral  method  does 
not  seem  to  lead  to  a better  comprehension  of  written  Eng- 
lish. Oral  and  manual  pupils  of  the  same  mental  caliber  do 
equally  well  on  the  educational  test.”  Pintner  (28)  comes  to 
the  same  conclusion  from  his  analysis  of  the  results  of  the 
large  survey.  He  says,  “Children  not  educated  by  the  oral 
method  alone  seem  to  achieve  as  much  in  written  language 
work  as  do  orally  educated  children,  when  we  take  into  con- 
sideration their  intelligence.  Obviously  these  findings  chal- 
lenge very  definitely  the  assumed  superiority  of  the  exclu- 
sively oral  method  in  deaf  schools.  If  the  oral  method  re- 
sults in  better  language,  then  this  should  be  measurable  in 
written  work.  It  has  not  been  found  so  in  the  present  case. 
This  does  not  mean  the  abandonment  of  the  oral  method,  be- 
cause the  manual  method  has  not  shown  itself  in  any  sense 
superior,  but  merely  just  as  good.  The  claim  for  the  con- 
tinuance of  oral  work  in  deaf  schools  must,  therefore,  shift  to 
the  additional  advantage  that  orally  taught  children’  have  in 
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speech  and  lip-reading  as  compared 1 with  manually-taught 
children.” 

Motor  Ability. — Long  (31)  conducted  a study  of  the 
motor  abilities  of  deaf  children.  He  added  tests  of  grip  and 
balance  to  five  of  the  six  tests  of  the  Stanford  Motor  Skills 
Unit  and  with  this  battery  carried  out  measurements  in 
matched  groups  of  deaf  and  hearing  children.  Each  group 
consisted  of  87  subjects  (51  boys  and  36  girls)  ranging  in  age 
from  8 to  18,  and  the  deaf  and  hearing  were  equated  in  pairs 
for  age,  sex  and  race.  Groups  were  compared  on  the  basis  of 
mean  scores. 

Over  the  entire  battery  the  deaf  boys  averaged  somewhat 
superior  to  the  hearing,  while  the  reverse  was  true  for  the 
girls.  With  the  sexes  combined,  the  resulting  deaf  and  hear- 
ing groups  would  be  about  as  nearly  equivalent  in  average 
motor  abilities  as  they  well  could  be  within  the  errors  to  be 
expected  from  random  sampling.  The  only  test  in  which  both 
sexes  of  the  deaf  were  superior  were  the  Brown  Spool  Tack- 
ing and  the  Motility  Rotor,  and  this  was  offset  by  superiority 
of  both  sexes  of  the  hearing  in  the  Serial  Discriminator  and 
balancing.  The  balancing  test  was  the  only  one  in  which  the 
differences  between  the  means  of  the  groups  were  significant 
(difference  between  means  more  than  three  times  the  stand- 
ard deviation  of  the  difference). 

The  superiority  of  both  groups  of  the  hearing  with  the 
Serial  Discriminator  is  rather  suggestive.  This  is  a reaction 
time  test  depending  on  the  speed  with  which  subjects  respond 
to  a series  of  stimuli.  The  stimuli  used  here  were  the  digits 
1,  2,  3 and  4 appearing  in  random  order,  and  it  is  likely  that 
skill  in  performance  is  linked  up  with  intelligence  and  school 
achievement. 

Practical  Uses  of  Tests  in  Deaf  Schools.— Little  prac- 
tical use  of  tests  in  deaf  schools  is  reported,  although  sugges- 
tions are  made  which  have  to  some  extent  been  followed. 
Classification  into  homogeneous  groups  is  stressed  by  Pintner 
(18),  who  shows  in  a particular  case  how  a group  of  29 
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young  deaf  children  tested  by  means  of  an  individual  scale, 
The  Pintner-Paterson  Performance  Scale,  should  be  grouped 
into  the  three  beginning  classes  which  were  available  in  the 
school  in  question. 

The  fust  mental-educational  survey  of  a school  was  re- 
ported by  Pintner  and  Paterson  (16),  to  be  followed  by  the 
later  extensive  survey  of  26  deaf  schools  totalling  2,172  chil- 
dren undertaken  by  Reamer  (21).  The  latter  study  shows 
the  same  great  difference  in  intelligence  among  schools  for  the 
deaf  as  we  have  met  with  in  schools  for  the  hearing.  The 
median  mental  indices  of  the  schools  ranged  from  37  to  63. 
The  percentage  of  children  rating  “very  bright”  ranges  in  the 
schools  examined  from  5.6  to  zero;  the  percentage  of  cases 
rating  dull  from  zero  to  5.7  per  cent.  The  percentage  of 
cases  rating  “normal  varies  from  71  per  cent  in  the  highest 
school  to  22.2  per  cent  in  the  lowest.  Reamer  also  makes  use 
of  combined  mental-educational  tests  to  point  out  the  neces- 
sity for  more  efficient  methods  of  instruction  and  administra- 
tion. 

Conclusions. — The  author  has  summed  up  elsewhere 
(Pintner  and  Paterson,  18)  his  opinions  based  upon  his  psy- 
chological tests  of  the  deaf,  and  the  rest  of  this  chapter  is 
substantially  a quotation  from  this  earlier  report. 

A careful  study  of  the  results  obtained  from  our  series  of 
experiments  reveals  at  once  two  outstanding  facts:  First  the 
startling  deficiency  of  the  deaf  in  their  ability  to  comprehend 
and  handle  printed  and  written  language;  and,  second,  the 
general  mental  inferiority  of  the  deaf  as  a group. 

At  an  early  stage  of  our  work  we  discovered  that  this  lan- 
guage deficiency  was  due  almost  wholly  to  the  lack  of  normal 
social  intercourse.  With  the  hearing  child  incessant  social  in- 
tercourse leads  to  the  development  of  a speaking  vocabulary 
which  serves  as  a basis  for  the  rapid  acquisition  of  reading 
ability.  Due  to  the  fact  that  the  deaf  child  is  cut  off  from 
such  language  environment  he  develops  a vocabulary  very 
slowly ; as  a consequence  of  this  he  does  not  have  a medium 
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into  which  he  can  translate  the  ideas  of  the  printed  page. 
The  difficulties  encountered  by  the  deaf  in  the  acquisition  of 
language  (regardless  of  methods  of  instruction)  seem  to  be 
well-nigh  insurmountable.  The  fact  that  language  ability  is 
not  a reliable  index  of  the  native  mental  capacity  of  the  deaf 
child  makes  it  necessary  to  keep  the  measures  of  mental 
ability — that  is,  our  performance  tests — separate  from  meas- 
ures of  language  ability.  In  the  case  of  the  deaf  child  the 
latter  are  measures  of  acquired  habits.  These  acquired  habits 
are  greatly  affected  by  the  vicissitudes  of  home  and  school 
life,  and  therefore,  do  not  give  us  an  index  as  to  the  child’s 
native  intelligence. 

In  general,  the  deficiency  in  language  ability  and  in  tests 
involving  the  utilization  of  auditory  processes  is  a characteris- 
tic of  both  the  congenitally  and  adventitiously  deaf.  Of  the 
latter  group,  however,  those  who  possessed  hearing  after  the 
age  of  four  or  five  are  superior,  on  the  average,  to  the  rest  of 
the  deaf.  This  merely  shows  how  necessary  is  the  sense  of 
hearing  for  the  development  of  language  ability. 

In  considering  the  mental  inferiority  of  the  deaf,  the  ques- 
tion naturally  arises  as  to  the  cause  of  this  inferiority  in  ac- 
tivities that  presumably  do  not  involve  audition.  The  results 
indicate  that  the  adventitious  and  congenital  groups  show  the 
same  general  inferiority  in  these  traits.  However,  it  does  not 
follow  that  this  result  is  produced  by  a single  cause.  It  is 
necessary,  therefore,  to  consider  the  question  for  each  group 
separately. 

Reliable  authorities  state  that  60  to  70  per  cent  of  deaf- 
ness occurs  after  birth.  Now,  the  two  chief  causes  of  adven- 
titious deafness  are  cerebral  meningitis  and  scarlet  fever. 
Since  both  these  diseases  are  known  to  affect  in  many  cases 
the  mentality  of  the  normal  hearing  child,  we  are  tempted 
to  conclude  that  the  mental  retardation  of  many  of  the  ad- 
ventitious group  is  caused  by  the  disease  which  caused  the 
deafness.  Instead  of  deafness  being  the  cause  of  mental  in- 
feriority, we  find  that  the  disease  which  produced  the  deaf- 
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ness  caused  at  the  same  time  the  mental  backwardness.  We 
seem,  therefore,  to  have  a partial  explanation  for  the  inferior 
mentality  of  the  adventitious  group. 

In  regard  to  the  congenital  group,  there  is  no  specific  dis- 
ease which  can  be  pointed  to  as  a cause.  It  is  possible  that 
congenital  deafness  may  be  due  in  some  cases  to  pathological 
prenatal  (non-hereditary)  causes,  which  at  the  same  time 
affect  the  capacity  for  mental  development.  Two  other  pos- 
sible explanations  may  be  offered : 

1.  That  loss  of  hearing  may  preclude  normal  mental 

growth,  even  in  those  traits  which  presumably  do  not 
depend  upon  hearing  for  their  development. 

2.  That  congenital  deafness,  on  the  whole,  occurs  more  fre- 

quently in  families  of  inferior  mental  ability. 

The  first  possibility  seems  untenable,  since  there  are  a num- 
ber of  cases  of  deaf  children  showing  ability  equal  to,  and  in 
some  cases  superior  to,  that  of  average  hearing  children.  One 
might  reply  that  these  superior  congenital  deaf  children  might 
have  shown  even  better  mental  ability  if  they  had  once  pos- 
sessed hearing.  According  to  this  point  of  view,  the  average 
ability  of  the  congenital  group  would  have  been  higher  (even 
equalling  the  average  ability  of  hearing  children)  had  they  all 
retained  their  hearing.  In  spite  of  this,  however,  it  does  not 
seem  that  mere  absence  of  hearing  itself  is  sufficient  to  explain 
deficiencies  in  activities  which  develop  for  the  most  part  in- 
dependently of  auditory  processes. 

Therefore,  it  is  necessary  to  inquire  into  the  truth  of  the 
second  possibility.  At  the  outset  of  such  inquiry,  we  find 
that  there  is  little  or  no  evidence  concerning  the  family  his- 
tories of  our  congenital  cases.  No  investigations  have  been 
made  which  deal  with  the  mentality  of  these  families.  God- 
dard has  shown  only  a small  amount  of  deafness  occurring 
in  the  inferior  families  which  he  investigated.  He  is  unable 
to  draw  any  conclusions  from  his  data  in  regard  to  the  point 
we  have  raised.  But  he  was  investigating  families  in  which 
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the  principal  defect  was  feeblemindedness.  It  is  obvious  that 
this  is  not  the  line  of  attack  that  must  be  made  to  solve  the 
problem.  We  must  start  with  congenitally  deaf  children  and 
trace  back  their  family  histories  and  measure  in  some  way 
the  mentality  of  the  people  comprising  the  family  group. 
Such  an  investigation  is  urgently  needed,  and  until  such  is 
made  we  must  wait  for  a satisfactory  explanation  of  the  in- 
ferior mental  ability  of  the  congenitally  deaf.* 

Although  the  reason  for  the  mental  retardation  of  the  deaf 
is  unknown,  the  fact  that  they  are,  as  a group,  mentally  back- 
ward is  quite  evident.  This  has  been  the  outstanding  result 
of  all  the  mental  tests.  The  deaf  child  is,  on  the  average,  two 
or  three  years  retarded  in  mental  development  as  contrasted 
with  the  hearing  child.  This  fact  has  been  brought  out  both 
in  the  individual  tests  and  in  the  group  tests.  Tests  of  space 
perception,  of  meaningful  perception,  of  learning,  and  tests 
of  attention  have  all  shown  the  same  results.  These  indicate 
a general  inferiority  in  various  mental  traits,  a general  lower- 
ing of  mental  capacity  rather  than  an  inferiority  in  specific 
traits.  Hence  this  inferiority  does  not  seem  to  have  been 
caused  by  the  mere  fact  of  deafness.  Where  mere  lack  of 
hearing  affects  the  deaf  child’s  performance  (as  in  visual 
memory  for  digits  and  in  tests  of  language  ability),  we  find 
the  deaf  child  much  more  seriously  affected  and  handicapped. 

This  retardation  of  two  or  three  years  seems  to  exist  all 
through  the  school  career  of  the  deaf  child.  It  is  not  an 
initial  retardation  which  is  later  on  overcome.  We  find  no 
evidence  for  a commonly  accepted  view  that  a deaf  child 
starts  out  behind  the  hearing  child  and  ‘‘catches  up”  later  on. 
We  do  not  believe  that  the  average  deaf  child  ever  “catches 
up”  to  the  average  hearing  individual.  It  must  be  borne  in 
mind  that  we  are  speaking  of  the  average  and  are  well  aware 
of  the  fact  that  there  are  exceptional  deaf  individuals  who  are 
distinctly  above  the  average  hearing  individual. 

* See  the  later  work  of  Pintner  and  Osborn  mentioned  in  Chanter 
XXIV  of  this  book. 
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This  mental  retardation  applies  to  the  mental  ability  of 
the  deaf  child,  as  far  as  we  are  able  to  measure  it  at  the  pres- 
ent time.  It  does  not  apply  to  the  language  ability  of  the 
deaf  child.  We  feel  it  imperative  to  keep  language  and  men- 
tal tests  entirely  separate  when  dealing  with  deaf  children. 
The  measurement  of  language  ability  shows  the  deaf  child 
to  be  about  four  or  five  years  retarded.  The  enormous  handi- 
cap under  which  the  deaf  child  labors  in  the  acquisition  of 
language  has  been  brought  out  clearly  for  the  first  time  in 
such  measurements  as  we  have  described.  For  the  psycholo- 
gist, the  interest  centers  largely  in  the  important  part  that 
audition  is  thus  shown  to  play  in  the  language  development 
of  the  hearing.  For  the  educator  of  the  deaf,  it  is  of  interest 
in  pointing  out  that  progress  in  language  must  necessarily  be 
slow;  that  great  emphasis  must  be  placed  upon  it,  and  that 
he  must  realize  the  limits  in  this  direction  and  yet  not  be 
discouraged.  Recognizing  these  limits,  he  will  not  fall  into 
the  fallacy  of  neglecting  all  else  in  the  attempt  to  attain  an 
impossible  degree  of  perfection  in  language,  but  rather  will 
he  be  satisfied  with  little  and  slow  progress,  and  at  the  same 
time  utilize  all  the  other  time  of  the  deaf  child  in  teaching 
him  those  things  which  will  best  enable  him  to  take  his  place 
as  a socially  desirable  citizen. 

The  science  of  education  is  being  based  more  and  more  on 
the  theory  that  it  is  the  function  of  education  to  make  each 
individual  socially  effective.  Due  to  the  rise  of  psychological 
measures  of  individual  differences,  educators  are  realizing 
that  special  kinds  of  education  must  be  provided  in  order 
that  each  child  may  be  developed  to  the  limit  of  his  capacity. 
In  view  of  our  results,  it  would  seem  that  deaf  education 
should  more  and  more  emphasize  industrial  training.  Our 
results  indicate  that  the  deaf  child,  because  of  his  language 
deficiency,  is  not  very  well  suited  for  academic  instruction. 
Much  of  the  instruction  in  geography,  formal  grammar,  phys- 
iology,  history,  Latin  and  algebra  seems  to  be  in  large  part 
a useless  expenditure  of  energy.  On  the  other  hand,  the  deaf 
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child  is  more  nearly  on  a footing  with  his  hearing  brother 
in  those  motor  capacities  that  are  fundamental  for  industrial 
success.  Hence  the  deaf  child  has  a greater  chance  of  becom- 
ing socially  effective  if  given  a real  opportunity  for  thorough 
and  adequate  industrial  training.  The  academic  instruction 
should  be  designed  primarily  to  aid  the  deaf  pupil  in  master- 
ing the  problems  in  his  trade.  English  instruction  should  be 
designed  to  equip  the  child,  so  far  as  possible,  for  simple  social 
and  business  intercourse. 
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CHAPTER  XIX 


THE  BLIND 

The  First  Intelligence  Scale.— The  blind,  like  the  deaf, 
form  a very  small  percentage  of  the  total  population,  but  their 
handicap  is  such  as  to  require  a very  special  method  of  educa- 
tion. The  educators  of  the  blind  have,  therefore,  concentrated 
their  attention  upon  methods  of  teaching  and  it  is  only  within 
recent  years  that  interest  has  been  aroused  in  the  general  psy- 
chological make-up  of  the  blind  individual.  One  of  the  earliest 
workers  in  this  field  was  himself  a blind  man,  Mr.  R.  B.  Irwin, 
Supervisor  of  the  Education  of  the  Blind  in  Cleveland,  and  his 
early  interest  in  this  work  may  best  be  described  in  his  own 
words,  as  quoted  by  Hayes  (20) : — “In  1914  I went  to  Vineland 
with  the  idea  of  working  with  Dr.  Goddard  on  a study  of  intel- 
ligence tests  with  a view  to  the  revision  of  some  existing  scale 
so  that  it  might  be  used  more  appropriately  with  the  blind.  It 
soon  appeared  that  this  was  not  a task  that  could  be  completed 
in  one  summer  or  one  year.  Dr.  Goddard  assisted  me  in  the 
collection  of  all  sorts  of  tests,  which  I arranged  in  a tentative 
order  with  a view  to  their  being  tried  out  on  a large  number  of 
blind  children.  The  aim  was  that  they  should  ultimately  be 
arranged  and  published  in  a form  that  would  be  useful  to  any 
mental  examiner.  The  Binet  measuring  scale  was  taken  as  a 
basis.  Tests  which  clearly  depended  upon  vision  for  their 
proper  performance  were  immediately  stricken  out.  Other 
tests  borrowed  from  anywhere  and  everywhere  were  added  to 
the  scale  in  the  year  in  which  they  seemed  most  appropriate. 
The  distribution  of  these  tests  was  purely  a matter  of  guess- 
work, and  we  realized  it.  After  forty  or  fifty  children  in  the 
Sunshine  Homes  were  examined  it  was  quite  apparent  that 
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some  of  our  tests  had  been  placed  in  the  wrong  year.  I made 
very  little  change,  however,  as  1 felt  that  for  a long  time  we 
must  continue  to  collect  data.  The  test  sheets  were  printed 
with  the  view  of  testing  the  tests  and  not  the  subjects.” 

Continuing  the  work  started  by  Irwin,  Haines  (16)  modified 
and  standardized  his  scale  for  the  blind  (see  Chapter  VI). 
Hayes  (20)  continued  the  work  with  the  Irwin-Binet  Scale  for 
the  blind.  Hayes  and  Irwin  (23)  produced  a revision  of  the 
Stanford-Binet,  and  Hayes  (30)  published  a new  revision  of 
this  scale  for  the  blind. 

Comparison  of  Blind  and  Sighted  Pupils.— What  little 
data  are  available  seem  to  agree  in  finding  the  blind  as  a group 
inferior  to  the  sighted  on  comparable  intelligence  tests.  Hayes 
(20)  makes  a comparison  between  670  blind  children,  tested  by 
means  of  the  Irwin-Binet  tests,  and  1,000  unselected  children 
as  tested  by  Terman. 


Percentage 


Blind 

Sighted 

Genius 

0.5 

Very  superior 

2 

Superior  

0 

Average  

V 

76 

Dull  

8 

Borderline  

2 

Feebleminded 

o-3 

Pupils  above  average  in  intelligence  are  much  less  common 
among  the  blind  than  among  the  sighted.  The  greatest  dif- 
ference between  the  two  distributions  is  found  in  the  large 
percentages  of  dull,  borderline,  and  feebleminded  blind  as  com- 
pared with  the  sighted.  The  percentage  of  feebleminded  blind 
is  particularly  large.  Hayes  (29)  finds  the  median  I.Q.  of  the 
blind  below  that  of  the  sighted.  When  I.Q.s  are  calculated  on 
those  tests  suitable  for  the  blind,  the  median  I.Q.  is  about  10 
points  below  normal.  This  would  put  the  median  at  about  90. 
Pintner’s  estimate  for  the  deaf  is  about  80.  These  two  esti- 
mates are  at  present  the  best  that  we  have  for  the  blind  and 
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the  deaf  as  contrasted  with  normal  sighted  hearing  children. 

In  Hayes’  results  no  differentiation  is  made  between  the  par- 
tially blind  and  the  totally  blind.  Haines  (16)  regards  this  dis- 
tinction as  important  and  arrives  at  the  conclusion  with  respect 
to  the  totally  blind  that  their  intelligence  “is  not  markedly  in- 
ferior in  grade,  or  different  in  quality  from  that  of  seeing  sub- 
jects.” On  the  other  hand  he  finds  the  group  of  partially  blind 
to  be  “more  heavily  laden  with  distinctly  inferior  mentalities.” 
He  believes  “that  some  subnormality  of  vision  has  been  made 
the  excuse  for  constituting  the  school  an  asylum  for  some 
feebleminded  persons  who  should  be  in  institutions  for  the 
feebleminded.  After  eliminating  such  persons  from  the  group, 
the  average  attainments  of  the  remaining  subjects,  year  by 
year,  came  very  close  to  those  of  seeing  subjects.”  Haines, 
however,  recognizes  that  the  amount  of  feeblemindedness  in 
the  ordinary  institution  for  the  blind,  where  no  sharp  distinc- 
tion is  made  between  totally^  and  partially  blind  individuals,  is 
much  greater  than  the  percentage  of  feeblemindedness  in  the 
general  population.  As  in  the  case  of  the  deaf,  some  causes 
of  blindness  are  likewise  causes  of  brain  defect  and,  thus,  we 
find  many  who  are  blind  and  feebleminded  because  of  the  same 
general  inadequacy  of  the  central  nervous  system.  Hayes  (23) 
has  also  studied  the  effect  of  the  age  of  the  child  at  which 
vision  was  lost.  His  age  curve  for  the  I.Q.  is  practically  hori- 
zontal and  hence  he  concludes  that  early  loss  of  vision  does  not 
cause  permanent  mental  retardation. 

The  evidence  from  group  tests  points  also  to  the  general  in- 
feriority of  the  blind.  Playes  (20)  reports  that  the  average 
attainment  of  122  blind  subjects  on  the  Pressey  group  tests  is 
considerably  lower  than  the  average  for  the  sighted.  In  a more 
extended  and  detailed  study  by  Hayes  (21)  in  which  he  used  a 
great  many  intelligence  and  educational  tests  adapted  for  blind 
subjects,  we  note  that,  wherever  adequate  comparisons  between 
blind  and  sighted  subjects  can  be  made,  the  blind  are  usually 
inferior  at  every  age.  This  is  true  of  the  Trabue  Completion 
Test,  Terman  Vocabulary  Test,  Pressey  Practical  Information, 
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Opposites,  Analogies,  Logical  Judgment  and  Moral  Judgment. 
Most  of  these  comparisons  are  based  on  over  300  blind  sub- 
jects in  seven  schools  for  the  blind. 

Practical  Use  of  Tests. — Little  has  so  far  been  reported  as 
to  the  practical  use  of  intelligence  tests  for  classification  pur- 
poses in  schools  for  the  blind,  although  undoubtedly  something 
has  been  done  that  has  not  been  published.  Holterhoff  (21) 
indicates  that  attention  is  being  paid  to  the  feebleminded  blind 
and  describes  the  type  of  education  that  should  be  undertaken 
with  blind  children  whose  I.Q.s  are  below  70.  She  suggests 
that  the  Revised  Braille  is  better  and  easier  to  teach  than  the 
American  Braille. 

Sargent  (24)  makes  a report  of  500  former  pupils  of  a blind 
school.  The  median  I.Q.s  on  a scale  for  the  blind  for  various 
groups  lay  between  89  and  98.  About  41  per  cent  had  I.Q.s 
below  90. 

Special  Mental  Functions. — Much  has  been  written  upon 
the  special  ability  of  the  blind  with  reference  to  memory,  sensi- 
tivity of  touch  and  hearing.  The  two  latter  functions  do  not 
concern  us  directly  in  this  book,  but  it  may  be  mentioned  that 
Seashore  and  Ling  (18)  do  not  find  the  blind  to  be  more  sensi- 
tive or  keen  in  sensory  discrimination  than  seeing  persons  when 
fundamental  capacities  are  tested,  although  they  are  undoubt- 
edly superior  in  the  general  use  of  touch  and  hearing  in  prac- 
tical life.  With  reference  to  memory,  some  have  claimed  su- 
periority for  the  blind  (Haines,  16)  or  equality  of  the  blind  and 
hearing  (Bond  and  Dearborn,  17),  but  the  more  extended 
studies  of  Llayes  (20)  with  unselected  blind  children  seem  to 
show  that  in  general  the  blind  are  only  slightly  superior  in  rote 
memory,  but  show  no  superiority  in  logical  memory.  Special 
compensation  for  their  visual  defect  either  in  touch,  hearing 
or  memory  does  not  seem  to  exist. 

Language  and  Educational  Attainments. — Although  in 
most  educational  tests  the  blind  are  somewhat  inferior  to  the 
sighted  (Hayes,  21),  there  does  not  seem  to  exist  the  great  dis- 
crepancy in  this  respect,  as  we  found  to  be  the  case  among 
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the  deaf.  The  language  ability  of  the  blind  is  much  better  than 
that  of  the  deaf,  and  being  better  their  whole  educational  devel- 
opment is  easier  and  more  rapid.  Nevertheless,  the  reading  of 
the  blind  is  slow  and  difficult.  Hayes  (20)  says,  “The  results 
as  a whole  indicate  that  under  present  conditions  blind  pupils 
attain  at  the  end  of  their  elementary  school  work  a rate  of 
reading  only  about  one-third  of  that  of  sighted  pupils  of  the 
fifth  grade,  and  that  they  make  no  appreciable  advance  during 
the  high  school  years.”  In  other  educational  tests  the  blind 
are  below  the  hearing.  This  is  partly  due  to  the  presence  of 
pupils  of  low  mentality,  according  to  Hayes  (20),  for  he  says, 
“Low  mentality,  then,  affects  the  course  of  the  curve  some- 
what, but  when  the  low  grade  pupils  are  omitted,  the  curve  is 
still  far  below  the  sighted  standards.” 

Conclusions. — We  may  summarize  this  brief  chapter  by 
saying  that  a very  good  beginning  has  been  made  in  the  intelli- 
gence measurement  of  the  blind.  Enough  research  work  has 
been  done  on  the  construction  of  scales,  so  that  useful  methods 
of  measurement  exist.  The  results  of  the  tests  so  far  published 
show  the  blind  as  a group  somewhat  inferior  mentally  to  the 
sighted.  There  is  evidently  a large  percentage  of  feebleminded- 
ness among  the  blind,  as  we  noted  in  the  case  of  the  deaf.  Edu- 
cational achievement  among  the  blind  is  below  the  sighted,  but 
probably  superior  to  the  deaf.  The  difficulty  of  acquiring  lan- 
guage is  not  nearly  as  great  among  the  blind  as  among  the  deaf, 
because  the  former  learn  to  speak  and  talk  easily  and  readily, 
just  as  a normal  hearing-seeing  child  does.  Lastly,  there  is  no 
evidence  that  compensation  for  the  handicap  of  blindness  exists 
in  the  form  of  increased  sensitivity  of  touch  or  hearing,  or  of 
better  memory  ability. 
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THE  NEGRO 

General  Studies.— The  universal  interest  in  racial  differ- 
ences has  led  the  psychologist  to  ask  the  question  as  to  whether 
there  exist  differences  in  intelligence  between  different  races  as 
measured  by  our  intelligence  tests.  The  most  extensive  and 
most  satisfactory  comparison  of  any  two  races  by  means  of 
intelligence  tests  has  been  made  with  reference  to  whites  and 
negroes  in  this  country.  We  shall,  therefore,  deal  with  this 
comparison  in  this  chapter,  and  reserve  for  the  next  chapter 
the  reports  of  tests  of  other  racial  groups. 

There  is  an  enormous  amount  of  literature  dealing  with  the 
negro  in  America  and  in  many  cases  the  difference  between  the 
negro  and  the  white  is  pointed  out.  Writers  range  from  a belief 
in  practically  no  difference  in  intelligence  between  the  negro 
and  the  white  to  a belief  in  a very  profound  difference.  Almost 
always  such  opinions  are  based  upon  mere  observation  or  hear- 
say knowledge  or  on  studies  of  social  conditions  and  the  like. 
The  work  of  Odum  (io)  is  a good  example  of  this  type  of 
study.  He  echoes  the  common  opinion  that  negro  children 
develop  up  to  a certain  age  and  then  stop.  He  says  “the  bright- 
est students  are  those  from  9 to  13  years  of  age;  the  clearest 
minds  seem  to  be  found  from  10  to  12  years  of  age.”  And 
again,  “After  10  or  12  their  development  is  physical  rather 
than  mental.”  It  is,  of  course,  very  difficult  to  know  precisely 
what  is  meant  by  such  statements.  Obviously  a clear  under- 
standing of  any  differences  that  may  exist  can  only  be  arrived 

at  by  careful  and  accurate  measurements  by  means  of  standard 
tests. 

The  comparison  of  the  school  standing  of  negroes  and  whites 
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has  been  repeatedly  made.  The  study  of  Mayo  (13)  is  a good 
sample  of  this  type  of  comparison.  He  studied  high  school  stu- 
dents in  New  York  City  and  found  that  29  per  cent  of  the 
colored  reach  or  surpass  the  median  school  mark  of  the  whites. 
He  concluded  that  the  colored  are  about  three  quarters  as  effi- 
cient as  the  white  students.  Furthermore,  they  are  seven 
months  older  than  the  whites,  and  progress  more  slowly  through 
the  grades.  The  colored  high  school  students  are  in  all  proba- 
bility a more  highly  selected  group  than  the  white  students. 
Only  the  brighter  and  more  ambitious  are  likely  to  continue 
their  studies  in  high  school. 

We  shall  confine  ourselves  in  this  chapter  to  a study  of  the 
results  of  intelligence  testing  and  we  shall  disregard  opinions 
and  beliefs.  We  shall  consider  the  test  results  under  three 
headings,  namely,  Binet  Test  results,  Group  Tests,  by  which 
is  meant  the  usual  abstract  verbal  intelligence  test,  and  other 
miscellaneous  tests. 

Binet  Test  Results. — Table  20  gives  a summary  of  the  most 
important  results  reported  for  the  Binet  Tests.  We  note  in 

TABLE  20 

Comparison  of  Negro  and  White  by  Means  of  the 

Binet  Tests 

Negro  White 


M edian 

No.  of 

M edian 

No.  of 

Author 

I.Q. 

Cases 

I.Q. 

Cases 

Schwegler  and  Winn  (20) 

. . 89 

58 

103 

58 

Arlitt  (21)  

..  83 

7i 

106 

191 

Pintner  and  Keller  (22) 

. . 88 

7i 

95 

249 

Arlitt  (22)  

. . 86 

243 

no  white  group 

Lacy  (25-26)  

. . 91 

817 

103 

5A59 

Graham  (26)  

• • 99 

105 

no  white  group 

Strachan  (26)  

• • 93 

609 

102  14463 

Strachan  (26)  

. . 92 

375 

101  6,063 

every  case  that  the  negro  I.Q.  is  below  the  white.  The  negro 
I.Q.  ranges  from  83  to  99  with  a central  tendency  around  90. 
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Among  other  results  that  cannot  readily  be  put  into  our 
table,  we  have  the  early  work  of  Strong  (13)  using  the  God- 
dard Binet  and  making  a comparison  of  125  colored  with  225 
white  children  ranging  in  age  from  5 to  15.  The  results  are 
given  in  percentage  retarded  mentally: 

Colored  White 

More  than  one  year  backward  . . 29.4  10.2 

Satisfactory  69.8  84.4 

More  than  one  year  advanced  . . 0.1  5.3 

Again  the  author  shows  that  the  colored  are  more  retarded 
even  when  compared  with  the  poor  whites  as  represented  by 
the  children  of  mill  workers. 

Lacy  (18)  in  a study  of  100  repeaters  tested  by  the  Binet 
Tests  makes  a comparison  of  the  negroes  and  whites.  At  each 
age  he  finds  the  intelligence  quotient  of  the  whites  superior  to 
that  of  the  negroes.  He  does  not  give  the  median  I.Q.’s  for 
the  two  groups,  but  from  his  distribution  curve  we  can  see 
that  the  median  I.Q.  of  the  negroes  lies  between  80  and  90. 
while  that  of  the  whites  is  probably  between  90  and  100.  This 
result  for  the  colored  group  agrees  with  those  previously  quoted. 

Negro  college  students  would  seem  to  test  higher  than  negro 
elementary  school  children,  just  as  we  would  expect,  but  in 
comparison  with  white  students,  they  again  fall  lower.  Der- 
rick (20)  gives  103  as  the  median  I.Q.  on  the  Binet  for  55  col- 
ored students,  and  112  as  the  median  for  75  white  students. 
The  average  chronological  age  of  the  white  students  is  five 
years  less  than  that  of  the  negroes. 

Group  Tests.  In  addition  to  these  studies  bv  means  of  the 
Binet,  we  have  many  reports  of  group  tests.  These  group  tests 
are  for  the  most  part  the  usual  verbal  abstract  tests.  These 
studies  are  numerous.  We  shall  first  consider  the  results  of 
testing  the  negro  draft  in  the  army  and  then  take  up  the  tests 
of  school  children. 

The  best  comparison  by  means  of  group  tests  of  adults  and, 
indeed,  the  widest  and  most  convincing  comparison  of  negroes 
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and  whites  in  general  is  to  be  found  in  the  army  data. 
(“Memoirs,”  National  Academy  of  Sciences,  21.)  The  mean 
mental  ages  and  mean  scores  on  the  combined  scale  of  intelli- 
gence for  various  samplings  are  as  follows: 

M ean  Score 

White  draft  13.5 

Colored  draft 9.9 

White  officers 18.8 

The  percentage  of  the  colored  reaching  or  exceeding  the  mean 
of  the  white  draft  is  at  most  12  per  cent,  and  probably  about 
10  per  cent.  The  combined  scale  is  an  evaluation  of  all  scales 
used  in  the  army. 

The  negro  troops,  however,  score  less  than  the  white  both 
on  the  Alpha  and  on  the  Beta  scales.  Alpha  is  a test  for  lit- 
erates and  Beta  for  illiterates,  so  that  whether  educated  or  un- 
educated, the  negro  is  inferior  to  the  white  of  similar  status. 
The  median  scores  are : 


Alpha 

Beta 

White  draft-native  

59 

43 

White  draft-foreign 

47 

4i 

Colored  draft-northern  . . . 

39 

33 

Colored  draft-southern  . . . 

20 

The  percentage  of  the  northern  colored  reaching  or  exceeding 
the  median  of  the  native  white  is  on  Alpha  about  31,  on  Beta 
34 ; while  the  percentage  of  the  southern  colored  is  on  Alpha 
about  6,  on  Beta  14. 

We  may  also  study  the  difference  between  the  racial  groups 
by  comparing  the  distributions  of  intelligence  ratings,  and  by 
doing  this  we  are  reminded  of  the  fact  that  there  are  negroes 
who  receive  the  highest  intelligence  ratings  and  whites  who 
receive  the  lowest,  although  the  mode  for  the  negroes  is  always 
further  towards  the  lower  end.  The  data  below  show  the  su- 
periority of  the  white  draft  to  the  negro  draft,  the  superiority 
of  the  white  officer  to  the  negro  officer,  and  the  superiority  of 
the  northern  negro  to  the  southern  negro.  For  the  significance 


Mean  M.A . 

i3-i 

10.4 

i7-3 
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of  the  intelligence  ratings,  A,  B,  C,  etc.,  the  reader  is  referred 
to  the  tables  in  Chapter  XIII.  The  figures  show  the  percent- 
ages receiving  the  various  intelligence  ratings. 


Drafted  Men  n D — DC — CC-f  B A 

White  93,973  7-o  !7-i  23.8  25.0  15.0  8.0  4.1 

Negro  18,891  49.0  29.7  12.9  5.7  2.0  0.6  0.1 

Officers 

White  1,385  0.1  0.3  0.7  6.2  12.3  31.2  49.2 

Negro  95  3.3  10.0  5.3  22.1  21.0  24.2  14.7 

Negro  (training)  ..  273  2.2  10.5  20.8  35.6  19.4  8.1  3.4 


Section  of  Country 

Northern  Negroes  . . 4,705  14.4  31.2  25.8  18.0  7.2  2.7  0.7 
Southern  Negroes  ..  6,848  57.0  29.2  9.6  3.4  0.7  0.2  0.1 

From  whatever  angle,  therefore,  we  look  at  these  results, 
the  marked  superiority  of  the  white  group  is  apparent.  The 
education  of  the  negro  has  been  for  a long  time  and  still  is 
decidedly  poorer  than  the  education  of  the  white,  but  the  dif- 
ference in  intelligence  is  marked  whether  we  compare  the 
groups  on  tests  for  literates  or  illiterates.  The  discrepancy  is 
also  present  when  the  results  of  the  Binet  tests  of  the  two 
groups  are  compared.  Ferguson  (21)  discusses  the  influence  of 
education  on  the  army  tests  with  reference  to  negroes,  and  after 
making  what  he  considers  a reasonable  allowance  for  difference 
in  educational  opportunity,  he  sums  up  by  saying  “that  prob- 
ably the  safest  and  most  reasonable  expression  of  the  relative 
intelligence  of  whites  and  negroes  is  that  approximately  25 
per  cent  of  the  latter  equal  or  exceed  the  average  of  the  for- 
mer.” This  means,  as  Ferguson  points  out,  a considerable 
amount  of  overlapping  between  the  two  groups.  We  are,  how- 
ever, warranted  in  saying  that  a real  racial  difference  exists. 
The  difference  between  the  average  white  and  the  average 
negro  in  intelligence  may  not  be  very  great,  but  it  is  quite  defi- 
nitely present,  and  this  seems  to  be  the  case  wherever  two  com- 
parable groups  of  the  two  races  have  been  examined,  and  even 


TABLE  21 

Negro  and  White  School  Children  Tested  by  Group  Tests 
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when  we  make  allowance  for  the  differences  in  educational 
opportunity. 

Let  us  now  examine  the  results  of  various  group  tests  of 
negro  and  white  children.  Table  21  gives  a summary  of  the 
results.  In  nine  reports  an  I.Q.  for  the  negro  has  been  cal- 
culated. These  range  from  58  to  92  with  a central  tendency 
around  76,  much  lower  than  the  central  tendency  for  the  Binet 
results.  Five  reports  express  their  results  in  terms  of  the  per- 
centage of  negroes  reaching  or  exceeding  the  median  of  the 
whites.  For  purposes  of  brevity  we  have  called  this  an  overlap 
in  our  table.  These  percentages  range  from  1 to  33.  The  third 
method  of  comparing  the  two  races  is  to  express  the  difference 
between  the  means  or  medians  in  terms  of  the  probable  error 
or  the  semi-interquartile  range  (Q).  We  note  considerable 
differences  between  the  two  racial  groups  when  this  method  is 
employed.  All  of  this  evidence,  therefore,  supports  the  results 
found  in  the  army.  Negro  children  are  much  inferior  to  white 
children  on  our  group  intelligence  tests. 

The  Peterson  and  Lanier  (29)  study  shows  the  great  dif- 
ference between  negro  groups  in  various  sections  of  the  coun- 
try. Nashville  negroes  are  much  inferior  to  Chicago  and  New 
York  negroes.  The  latter  are  superior  to  Nashville  whites  on 
the  rational  learning  test,  and  there  is  practically  no  difference 
between  New  York  negroes  and  New  York  whites  living  in  the 
same  neighborhood.  The  authors  comment  on  the  severe  selec- 
tion of  New  York  negroes,  which  may  result  in  a negro  group 
above  the  white  in  intelligence  because  of  the  severe  struggle 
for  existence. 

There  still  remain  a few  reports  on  high  school  and  college 
students.  Thorndike  (23)  compares  the  two  groups  on  the 
I.E.R.  tests.  The  average  scores  by  grade  are: 

Negro  White 

Score  n Score  n 


Grade  IX  227  151  393  1,656 

Grade  X 280  114  413  492 

Grade  XI  296  84  426  505 
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Less  than  4 per  cent  of  the  colored  reach  or  exceed  the  median 
white  score  of  the  corresponding  grade.  Here  we  have  a dif- 
ference between  the  two  races  much  greater  than  any  so  far 
reported.  This  is  all  the  more  significant  because  the  author 
shows  that  the  selection  of  the  negro  children  in  high  school 
is  a little  narrower  and  so  presumably  a little  better  quali- 
tatively than  that  of  the  whites.  The  comparison  here  is  be- 
tween children  in  a large  city  of  the  North  Central  division. 
If  we  attempt  to  explain  why  this  difference  is  greater  than  that 
in  the  army  or  in  the  elementary  school,  we  can  only  suggest 
that  the  tests  used  are  perhaps  more  abstract  than  the  others 
that  have  been  used.  But  we  need  more  results  in  order  to  test 
this  hypothesis,  that  the  racial  difference  increases  the  more 
abstract  the  tests  become. 

There  are  two  reports  for  college  students.  Price  (29)  gives 
the  results  for  negro  students  in  seven  negro  colleges  and  finds 
the  percentage  of  overlap  on  the  Otis  test  to  range  from  7 to 
43.  For  the  total  group  the  white  median  score  is  49,  the  negro 
39,  and  the  overlap  20.  In  terms  of  I.Q.  the  white  is  109  and 
the  negro  98.  Here  again  we  find  the  overlap  very  similar  to 
that  for  school  children.  Graham  (30)  reports  the  results  of 
many  intelligence  tests  given  to  the  students  at  Fisk  Univer- 
sity. In  general  the  overlap  is  about  36  or  37.  This  is  higher 
than  most  reports.  Peterson  and  Lanier  (29)  compare  a white 
and  negro  normal  school  and  find  differences  in  favor  of  the 
white  students  as  follows : 


Verbal  group  intelligence 1*56  Q. 

Non-verbal  group  intelligence 1.00Q. 

Mechanical  ability 0.98  Q. 


Other  Tests. — If  we  raise  the  question  as  to  negro  and  white 
results  on  tests  other  than  the  usual  Binet  and  verbal  group 
tests,  we  find  several  reports. 

Negro  children  were  tested  on  several  different  tests  by  Fer- 
guson (16)  and  only  on  one  test,  the  cancellation  test,  did  they 
exceed  the  whites.  He  concludes  that  the  average  performance 
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of  the  colored  is  only  three  quarters  as  efficient  as  that  of  the 
whites.  He  also  believes  that  there  is  a decided  correlation 
among  the  colored  between  intelligence  and  the  amount  of 
white  blood. 

Pyle  (15)  compared  colored  and  white  children  on  thirteen 
different  group  tests  involving  memory,  learning  ability,  asso- 
ciation, and  so  forth.  He  compares  the  sexes  and  different 
social  groups.  In  general,  he  finds  that  “the  marks  indicating 
the  mental  ability  of  the  negro  are  about  two-thirds  those  of 
the  white.” 

Goodenough’s  (26)  results  on  her  test  of  drawing  a man  give 
the  following  results: 


Median  I.Q. 

n 

American  Whites  

100.3 

500 

Californian  Negroes  . . . 

69 

Southern  Negroes 

76.5 

613 

These  negro  I.Q.s  are  comparable  to  those  found  on  the  usual 
group  test  with  school  children.  Klineberg  (28)  compared  129 
negroes  with  25  whites  on  twelve  of  the  Pintner-Paterson  Per- 
formance Tests  and  found  a median  I.Q.  of  83  for  the  negroes 
and  88  for  the  whites.  He  finds  the  superiority  of  the  whites 
to  be  solely  due  to  speed.  Davenport  and  Steggerda  (29)  gave 
various  performance  and  verbal  tests  to  comparable  groups  of 
negroes  and  whites  in  Jamaica  and  found  the  whites  superior 
to  the  negroes  on  all  tests  except  the  repetition  of  seven  digits. 
McGraw  (31)  tested  68  white  and  60  negro  infants  on  the 
Biihler  Tests  and  found  the  mean  developmental  quotient  for 
the  white  infants  to  be  105  as  compared  with  a mean  D.Q.  for 
the  negroes  of  92.  Only  28  per  cent  of  the  negroes  were  above 
the  median  of  the  whites. 

Differences  in  Specific  Traits.— Many  workers,  including 
those  we  have  cited  above,  have  made  attempts  to  find  a quali- 
tative difference  in  intelligence  between  the  two  races.  With 
some  the  motive  seems  to  be  to  show  that  the  quantitative  dif- 
ference in  intelligence  between  negroes  and  whites  is  due  to  the 
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fact  that  the  intelligence  scales  used  have  favored  the  type  of 
thing  which  gives  a preference  to  the  specific  traits  in  which  the 
white  race  are  superior.  In  other  workers,  this  motive  is  not 
present  and  they  have  merely  pointed  out  the  traits  in  which 
the  white  and  colored  are  equal,  or  in  which  the  colored  are 
superior  to  the  white,  or  they  have  made  a comparison  of  the 
colored  themselves  with  regard  to  different  traits.  The  conclu- 
sions to  be  drawn  from  the  evidence  presented  are  conflicting 
and  difficult  to  interpret.  Let  us  list  some  of  the  suggestions 
made  by  different  workers : 

I he  negro  is  better  in  concrete  problems  than  in  abstract.  (Der- 
rick, 20.) 

The  two  races  are  equal  in  rote  memory.  (Schwegler  and  Winn, 
20.) 

In  tests  involving  common  sense  adjustment  to  practical  situa- 
tions of  a familiar  type  the  colored  are  equal  to  the  white. 
(Schwegler  and  Winn,  20.) 

In  tests  of  abstract  reasoning  colored  are  inferior  to  white. 
(Schwegler  and  Winn,  20.) 

The  colored  children  do  best  in  a test  of  rote  memory.  (Pressey 
and  Teter,  19.) 

The  colored  do  poorest  in  tests  involving  a knowledge  of  abstract 
terms.  (Pressey  and  Teter,  19.) 

Negroes  rate  lower  than  whites  or  Indians  on  a scale  of  resistance 
to  fatigue.  (Garth,  20.) 

Negroes  are  less  accurate.  (Baldwin,  13.) 

Negro  children  not  superior  to  white  in  verbatim  reproduction  or 
immediate  retention.  (Sunne,  17.) 

Negroes  show  a greater  facility  in  control  of  words,  a more  fertile 
imagination  as  relating  to  general  human  activities,  and  a 
more  original  and  perhaps  more  primitive  taste  in  use  of 
colors.  (Sunne,  17.) 

Negroes  are  not  so  speedy  on  performance  tests  (Klineberg,  28). 
Negroes  are  about  1 1-3  times  as  suggestible  as  whites  (Young, 
29). 

With  reference  to  musical  tests  we  have  the  following  three 
conflicting  reports : 
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Whites  superior.  (Gray  and  Bingham,  29.) 

Negroes  superior.  (Davenport  and  Steggerda,  29.) 

69  per  cent  of  whites  above  negroes.  (Peterson  and  Lanier,  29.) 

Lastly  in  the  “Memoirs”  of  the  Academy  of  Sciences  (21),  we 
have  a report  based  on  the  Army  Tests,  as  follows : “The  report 
takes  the  above  results  to  indicate  that  the  negro  as  compared 
with  the  white  man  of  equal  intelligence  is  relatively  strong  in 
the  use  of  language,  in  acquaintance  with  verbal  meanings,  and 
in  perception  and  observation;  and  that  he  is  relatively  weak 
in  judgment,  in  ability  to  analyze  and  define  exactly,  and  in 
reasoning.”  Some  workers  in  the  army  and  some  other  investi- 
gators fail  to  find  any  clearly  marked  qualitative  differences. 

A survey  of  this  evidence,  in  parts  conflicting,  and  as  a whole 
couched  in  rather  vague  and  general  terms,  leads  one  inevitably 
to  the  conclusion  that  we  have  not  yet  found  with  regard  to  the 
tests  used  any  clearly  marked  qualitative  differences  between 
the  white  and  the  negro.  Chance  samplings  of  whites  com- 
pared with  each  other  might  show  the  same  slight  differences 
which  have  been  recorded  as  existing  between  negroes  and 
whites.  While  we  cannot  conclude  dogmatically  that  there  are 
no  qualitative  differences  between  the  two  races,  we  may  at 
least  say  that  any  marked  qualitative  difference  in  intelligence, 
as  measured  by  the  tests  under  consideration,  does  not  seem  to 
exist.  In  saying  this  we  must  remember  that  we  are  restricting 
ourselves  almost  entirely  to  the  type  of  intelligence  which  is 
largely  verbal  or  abstract,  that  is  the  sort  of  thing  which  is 
tested  most  effectively  by  the  Binet  and  customary  group  tests. 
Mechanical  intelligence  has  been  much  less  effectively  meas- 
ured and  social  intelligence  practically  not  at  all.  Furthermore 
we  must  remember  that  we  have  not  raised  the  question  as  to 
emotional  and  moral  differences  between  the  two  races.  Popu- 
lar opinion  assumes  large  differences  in  these  traits.  There  are 
no  scientific  comparisons  of  these  as  yet,  and  speculation  about 
possible  differences  in  this  regard  does  not  belong  in  a book 
devoted  to  intelligence  testing. 
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Conclusions. — Our  conclusions  can  be  briefly  summarized 
by  saying  that  all  results  show  the  negro  decidedly  inferior  to 
the  white  on  standard  intelligence  tests.  This  difference  is 
present  among  infants,  elementary  school  children,  high  school 
pupils,  university  students  and  adult  men.  It  occurs  on  Binet 
tests,  on  verbal  group  tests,  on  non-verbal  group  tests  and  on 
performance  tests.  These  results  are  sufficiently  numerous  and 
consistent  to  point  to  a racial  difference  in  intelligence.  The 
overlapping  of  the  two  races  is  great,  and  the  most  liberal  esti- 
mate seems  to  be  that  at  most  25  per  cent  of  the  colored  reach 
or  exceed  the  median  intelligence  of  the  whites.  No  qualitative 
difference  in  intelligence  between  the  two  races  can  explain  this 
marked  quantitative  difference.  Indeed,  it  is  doubtful  whether 
real  qualitative  differences  exist  with  reference  to  the  traits 
measured  by  our  intelligence  tests. 
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THE  FOREIGN-BORN 

Conflicting  Opinions. — In  none  of  our  topics  are  the  data 
so  unsatisfactory  and  opinions  so  conflicting  as  for  this  topic  of 
racial  differences.  Apart  from  the  comparison  of  the  negro  and 
white  races  in  America,  which  we  have  discussed  in  Chapter 
XX,  we  do  not  have  any  real  comparisons  of  the  intelligence  of 
different  racial  groups.  And  we  have  entitled  this  chapter  ‘‘The 
Foreign-Born,  rather  than  “Racial  Differences  in  Intelligence,” 
to  emphasize  the  fact  that  the  chief  data  we  possess  refer  to 
racial  groups  in  this  country. 

That  there  are  differences  in  intelligence  and  in  other  charac- 
teristics between  different  races,  has  been  assumed  by  many 
anthropologists  and  psychologists  writing  on  this  topic.  But 
the  opinions  as  to  the  amount  of  such  differences  vary  from 
practically  zero  to  a fairly  large  amount.  Anthropologists,  like 
Deniker  and  Tylor  (81),  assume  “lower  and  “higher”  races, 
and  seem  to  take  for  granted  differences  in  intelligence.  Deni- 
ker assumes  a correlation  between  the  brain  and  intelligence. 
Tylor  says  that,  in  measuring  the  minds  of  the  lower  races, 
a good  test  is  how  far  their  children  are  able  to  take  a civilized 
education.  Boas  (n)  is  a good  example  of  the  anthropologist 
who  minimizes  the  differences  between  races.  The  difference  in 
intelligence  between  civilized  and  primitive  races  he  believes 
to  be  very  slight.  Man  s “faculties’  are  in  general  very  much 
the  same.  Nevertheless,  he  concludes  that  negro  intelligence  is 
a little  below  the  white.  Le  Bon  (98)  is  a^good  example  of 
the  descriptive  psychologist  who,  without  any  actual  measure- 
ments, finds  appreciable  differences  between  races.  In  his  at- 
tempt “to  describe  the  psychological  characteristics  which  con- 
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stitute  the  soul  of  races”  he  makes  a scale  of  4 steps:  (1)  the 
primitive  races,  such  as  the  Fuegians,  the  aboriginal  Aus- 
tralians; (2)  the  inferior,  such  as  the  Negro;  (3)  the  average, 
such  as  the  Chinese,  Japs,  Mongolian  and  Semitic  races;  (4) 
the  superior,  such  as  the  Indo-European  races.  The  difference 
between  the  groups  refers  both  to  character  and  intelligence. 
The  groups  differ,  he  maintains,  in  capacity  to  reason,  in  power 
of  attention  and  observation,  in  ability  to  foresee  conse- 
quences, and  the  like. 

Let  the  above  serve  as  samples  of  psychological  and  anthro- 
pological opinion  as  to  racial  differences  uninfluenced  by  the 
results  of  actual  measurement.  Without  adequate  psycho- 
logical tests  of  racial  groups,  there  is  bound  to  be  a difference 
of  opinion  and  further  argument  seems  rather  futile. 

Sensory  Tests. — The  first  comparative  tests  of  different 
races  were  largely  tests  of  sensory  qualities.  Rivers  (04)  com- 
pared the  Todas  in  India  with  Englishmen  in  respect  to  visual 
acuity,  visual  illusions,  tactile  discrimination,  sensitivity  to 
pain,  and  the  like,  and  found  no  real  differences  between  the 
two  groups.  “Pure  sense  acuity  is  much  the  same  in  all  races.” 
Myers  (n)  refers  to  the  lack  of  racial  differences  found  in 
vision  and  other  sensory  qualities  by  the  Cambridge  Anthro- 
pological Expedition,  and  jumps  rather  abruptly  to  the  con- 
clusion that  the  mind  of  the  average  European  peasant  is  not 
essentially  different  from  the  “primitive”  or  “backward”  races. 
Some  difference  in  acuity  of  hearing  between  more  primitive 
races  and  whites  is  found  by  Bruner  (08)  in  his  comparison  by 
means  of  auditory  tests  between  whites  and  Ainus,  Patagonian 
Indians,  and  Pigmies.  Woodworth  (10)  gave  many  sensory 
tests  to  various  racial  groups  represented  at  the  St.  Louis  Fair 
in  1904,  and  concluded  that  “on  the  whole  the  keenness  of  the 
senses  seems  to  be  about  on  a par  in  the  various  races  of  man- 
kind.” The  importance  for  us  of  Woodworth’s  work  lies,  how- 
ever, in  the  fact  that  he,  for  the  first  time,  used  a test  that  ap- 
proximates more  to  a test  of  intelligence  than  any  of  the 
sensory  and  psychomotor  tests  that  had,  up  to  that  time,  been 
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used.  He  used  the  Sequin  Form  Board  and  found  very  little 
difference  between  the  whites,  Indians,  Eskimos,  Ainus,  Fili- 
pinos and  Singhalese ; but  he  found  that  the  Igorots,  Negritos 
and  Congo  Pigmies  were  much  poorer  on  this  test  as  compared 
with  the  previously  mentioned  list  of  races.  We  should  con- 
clude, therefore,  from  the  above  studies  that  in  all  probability 
there  are  few,  if  any,  marked  racial  differences  in  sensory  quali- 
ties, with  the  suggestion  of  possible  racial  differences  in  intelli- 
gence indicated  in  the  last  experiment  mentioned. 

Intelligence  Tests. — When  we  come  to  intelligence  tests  of 
racial  groups,  apart  from  the  negro,  we  find  a certain  number 
of  data  in  this  country.  Whatever  conclusions  we  may  arrive 
at,  it  is  well  to  emphasize  at  the  beginning  that  they  can  refer 
only  to  the  samplings  of  the  races  found  in  the  United  States, 
and  that  we  cannot  infer  anything  at  present  as  to  the  intelli- 
gence caliber  of  the  race  or  nation  to  which  these  individuals 
belong.  Furthermore,  it  will  be  apparent  as  we  describe  the 
results  that  it  is  extremely  difficult  to  be  sure  that  the  groups 
tested  are  even  a fair  sampling  of  the  racial  group  as  found 
in  the  United  States.  Any  particular  city  or  community  may 
for  economic  reasons  attract  a certain  type  of  immigrant  and 
the  representatives  of  any  particular  racial  group  in  that  com- 
munity may  not  be  representative  of  the  race  as  found  in  this 
country.  Only  by  numerous  investigations  or  by  a very  wide- 
spread survey  can  we  be  sure  of  getting  a fair  sampling  of  any 
racial  group. 

Another  difficulty  in  making  comparisons  of  racial  groups 
and  one  that  has  retarded  the  work  a great  deal  is  the  language 
factor.  Until  recently  there  were  no  adequate  non-language 
tests  available.  If  language  tests  are  used  the  foreign-lan- 
guage-speaking group  may  be  severely  handicapped,  even  al- 
though the  children  are  born  in  this  country  and  speak  English. 
Such  at  least  is  the  contention  of  several  workers.  Walters 
(24)  estimates  a handicap  of  6 to  8 months  on  the  Stanford 
Binet  for  13-year-old  children  from  foreign-language-speaking 
homes.  Mead  (27)  finds  that  the  scores  of  Italian  children  on 
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the  Otis  test  increase  according  to  the  amount  of  English 
spoken  in  the  home.  Pintner  and  Keller  (22)  believe  the  Binet 
is  not  adequate  for  those  from  foreign  homes.  Pintner  (23) 
shows  that  the  percentage  of  foreign  children  in  a given  school 
reaching  or  exceeding  the  median  of  the  American  children  is 
only  37  on  a verbal  intelligence  test,  whereas  it  is  50  on  a non- 
language test,  indicating  the  same  amount  of  intelligence  of 
these  two  groups  living  in  the  same  neighborhood  and  attend- 
ing the  same  school.  Wang  (26)  studies  foreign  students  in  a 
university  and  finds  that  the  Chinese  are  handicapped  by  lan- 
guage in  taking  the  usual  intelligence  test. 

There  are  other  workers  who  do  not  believe  that  our  usual 
tests  are  a handicap  to  the  school  child  born  in  this  country 
of  foreign  parentage.  Some  are  inclined  to  maintain  that  the 
facility  with  which  he  adapts  himself  to  our  language  is  an 
index  of  intelligence.  Still  others  (Young,  22)  are  inclined  to 
argue  because  verbal  tests  correlate  higher  with  school  marks 
than  do  non-verbal  tests,  that  this  indicates  they  are  better 
measures  of  intelligence  than  non-verbal  tests  and  hence  they 
deny  any  language  handicap.  Giardini  (23-24)  found  no  dif- 
ference by  giving  the  Detroit  First  Grade  Test  in  Italian. 
Most  of  these  contentions  do  not  seem  to  bear  upon  the  real 
point  at  issue.  Undoubtedly  facility  in  acquiring  the  English 
language  is  an  index  of  intelligence  and  a verbal  test  might 
show  the  relative  intelligence  of  foreign  children  among  them- 
selves. We  cannot,  however,  compare  their  scores  with  Eng- 
lish-speaking groups,  because  there  the  language  environment 
is  so  entirely  different.  Again  a high  correlation  with  school 
work  merely  shows  that  the  language  handicap  enters  into 
school  work  as  well  as  into  the  intelligence  test.  The  verbal 
intelligence  test  may  be  all  right  for  school  classification  pur- 
poses, but  it  would  still  be  inadequate  for  measuring  the  real 
differences  in  intelligence. 

In  our  presentation  we  shall  treat  separately  those  nationali- 
ties for  which  we  have  a fair  amount  of  data.  Then  we  shall 
group  together  all  other  nationalities.  All  this  will  refer  to 
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children  in  this  country.  We  shall  then  deal  with  adults  in 
this  country  as  tested  in  the  army ; and  then  with  a few  results 
from  abroad.  In  going  over  the  data  for  children  in  this  coun- 
try— our  most  important  data — we  must  keep  in  mind  the  two 
problems  we  have  discussed  above,  namely,  the  inadequacy  of 
language  tests  for  foreign-language-speaking  groups  and  the 
difficulty  of  getting  a fair  sampling  of  any  racial  group  in  this 
country. 

Italians.— There  are  many  studies  of  Italian  children  in  this 
country.  Table  22  gives  a condensed  summary  of  the  chief 
findings.  If  we  take  all  the  I.Q.s  just  as  they  stand,  we  find 
there  are  17  of  them,  with  a range  from  76  to  100  and  a mid- 
point around  87.  The  14  I.Q.s  for  Americans  range  from  85 
to  109,  with  a mid-point  around  102.  Some  would  hold  that 
this  difference  between  87  and  102  represents  roughly  the  dif- 
ference in  the  mentality  of  the  two  races.  The  writer  would 
contend  that  this  difference  is  probably  exaggerated  because 
of  the  predominance  of  verbal  tests  used.  Wherever  we  have 
non-language  and  language  tests  given  to  the  same  groups  we 
find  the  Italians  drawing  closer  to  the  Americans  on  the  non- 
language tests.  The  results  of  Young  (22),  Pintner  (23)  and 
Kirkpatrick  (26)  show  this.  Nevertheless,  even  on  these  tests, 
the  Italian  groups  are  below  the  Americans.  If  the  median 
I.Q.  of  American  children  in  general  is  100,  then  that  of  the 
Italians  is  undoubtedly  below  this.  In  all  probability  it  is  not 
as  low  as  87.  A rough  estimate  might  place  it  between  90 
and  95. 

American  Indians. — Table  23  gives  a summary  of  the  re- 
sults of  intelligence  tests  of  American  Indians.  The  I.Q.s  are 
for  the  most  part  low,  the  majority  being  in  the  seventies  and 
eighties.  The  Jamieson  and  Sandiford  (28)  report  shows  how 
the  Indian  I.Q.  rises  markedly  when  non-language  and  perform- 
ance tests  are  used.  It  seems  reasonable  to  suppose  that  the 
usual  I.Q.  on  language  tests  is  lowered  because  of  language 
difficulty.  Klineberg  (27)  maintains  that  the  Indians  are 
slower  but  more  accurate  than  the  whites.  They  are  penalized 
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on  performance  tests  by  counting  speed.  But  the  Jamieson  and 
Sandiford  report  does  not  show  this.  Many  of  the  reports  in 
our  table  discuss  the  difference  between  mixed  and  full-bloods, 


table  23 

Tests  of  American  Indians 


A nthor 

Test 

n 

Results 

Rowe  (14) 

Binet 

.... 

94  per  cent  below 
age 

Hunter  et  al.  (21) 

Otis 

7i  5 

Indian  score  83; 
white  score  123 

Garth  (22) 

N.  I.  T. 

.... 

Mixed-Blood  above 
Full-Blood 

Garth  (25) 

N.  I.  T. 

1,050 

Median  I.Q.  69 

Fitzgerald  et  al. 

(26) 

N.  I.  T.;  Otis 

98 

Median  I.Q.  87.5 

Goodenough  (26) . 

Goodenough 

79 

Median  I.Q.  86 

Garth  (27) 

N.  I.  T. 

765 

Average  I.Q.  74- 
77  for  different 
groups 

Garth  and  Garrett 

(28) 

N.  I.  T. 

2,256 

Average  I.Q.  70-91 
for  different  groups 

Garth  et  al.  (28). 

Otis  Classif. 

1,000 

Median  I.Q.  70 

Jamieson  and 

Sandiford  (28). 

N.  I.  T. 
Pintner-Cun- 
ningham 
Pintner  Non- 
Language 

P-P.  Perform- 
ance 

717 

Median  I.Q.  80 

Median  I.Q.  78 

Median  I.Q.  97 

Median  I.Q.  92 

and  they  usually  find  that  intelligence  increases  with  increase 
in  white  blood. 


Jews. — Table  24  summarizes  the  results  for  Jewish  children. 
Two  reports  (Davies  and  Hughes,  and  Hughes)  are  for  a sur- 


TABLE  24 

Tests  of  Jewish  Children 
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vey  in  three  London  schools.  All  the  others  are  in  this  country. 
Of  the  ten  comparisons  between  Jews  and  non-Jews,  we  find 
that  six  favor  the  Jews,  three  the  non-Jews  and  one  makes  the 
two  groups  equal.  On  the  whole,  therefore,  there  seems  to  be  a 
tendency  for  the  Jewish  child  to  do  slightly  better  than  the 
non-Jewish  in  the  United  States  and  in  England,  and  this  in 


TABLE  25 

Tests  of  Mexican  Children  in  the  U.  S.  A. 


A nthor 

Test 

n 

Results 

Young  (22)  . . . . 

Army  Alpha 

51 

I.Q.  87 

Garth  (23) 

Army  Beta 

53 

I Q.  96 

National 

307 

Below  mixed-blood  In- 
dians 

Sheldon  (24)  . . . 
Paschal  and  Sul- 
livan (25) .... 

Binet 

Six  perform- 

100 

I.Q.  89 

Goodenough  (26) 

ance  tests 

415 

All  tests  below  Ameri- 
can norms 

Goodenough 

367 

I.Q.  88.5 

Garth  (28) 

Garretson  (28) . . 

N.  I.  T. 

N.  I.  T.  and 

1,004 

I.Q.  78 

P.  C. 

11 7 

Ave.  I.Q.  for  grades, 

Myers 

1 17 

70-9/ 

Ave.  I.Q.  for  grades, 
68-91 

spite  of  the  fact  that  many  of  the  Jewish  children  come  from 
non-English-speaking  homes. 

Terman  (25)  found  that  his  group  of  gifted  children  with 
I Q s above  130  had  10.5  per  cent  Jewish  stock,  which  is  100 
per  cent  excess  of  Jewish  stock  as  contrasted  with  the  general 
population  of  the  cities  from  which  the  children  came.  In  Gar- 
rett s (28-29)  study  of  296  Columbia  College  Freshmen  we 
find  that  the  Jewish  students  make  the  highest  mean  score  on 
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the  Thorndike  Test,  the  Moss  Social  Intelligence  Test,  and  in 
college  marks.  All  of  these  results,  therefore,  lead  to  the 
general  conclusion  that  the  Jewish  group  in  this  country  is 
well  up  to,  if  not  above,  the  American  norm  in  intelligence. 

table  26 


Tests  of  Chinese  and  Japanese  Children 


Author 

Test 

n 

Results 

Chinese 

Yeung  (21) ...  . 

Binet 

109 

I Q.  97 

Symonds  (24)  . 

Pintner  Non-Lang. 

513 

I Q.  99 

Murdoch  (25). 

N.  I.  T.,  Beta 

23-61 

50%  overlap  on 

Sandiford  and 
Kerr  (26) . . . 

P.P.  Performance 

224 

non-verbal 

IQ-  107 

Graham  (26) . . 

Binet 

62 

i.Q.  87 

Short  Binet 

73 

I Q.  91 

Porteus  and 
Babcock  (26) 

Mod.  Binet 

212 

I.Q.  87 

Japanese 

Fukuda  (25)  . . 

Binet 

43 

I.Q.  98 

Murdoch  (25)  . 

N.  I.  T.,  Beta 

23-61 

50%  overlap  on 

Darsie  (26) .... 

Binet 

658 

non-verbal 
I.Q.  90 

Army  Beta 

• • • 

No  difference 

Sandiford  and 
Kerr  (26) . . . 

P.P.  Performance 

276 

I.Q.  114 

Porteus  and 
Babcock  (26) 

Mod.  Binet 

229 

i-Q.  85 

Whether  this  superiority  is  true  for  Jews  in  Europe  in  general 
as  compared  with  non-Jews,  we  do  not  know.  If  so,  it  is  in- 
teresting to  speculate  as  to  how  much  of  it  is  due  to  the  selec- 
tion of  the  fittest  resulting  from  the  severe  persecution  for 
many  centuries. 
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Mexicans. — The  results  for  various  groups  of  Mexican  chil- 
dren tested  in  this  country  are  shown  in  Table  25.  The  general 
picture  is  one  of  low  mentality.  And  this  seems  to  be  true  for 
verbal,  non-verbal,  non-language  and  performance  tests.  Un- 
doubtedly the  recent  Mexican  immigration  into  this  country  is 
bringing  in  individuals  of  poor  mental  calibre. 

Chinese  and  Japanese. — Tests  of  Chinese  and  Japanese 
children  with  American  tests  in  the  United  States,  Canada  and 
Hawaii  are  shown  in  Table  26.  If  we  study  this  table  we  notice 
that  the  average  I.Q.s  on  the  Binet  range  from  85  to  98,  but  on 
all  non-language  and  performance  tests  the  Chinese  and  Japa- 
nese are  equal  to  or  above  the  American  norms.  It  would  look 
as  if  a language  handicap  were  present  on  the  Binet  Test.  Our 
general  conclusion  would  seem  to  be  that  the  Chinese  and  Japa- 
nese samples  that  have  been  tested  differ  little,  if  at  all,  in  in- 
telligence from  the  American  standard. 

Other  Racial  Groups. — With  reference  to  other  national 
groups  our  data  are  so  few  as  not  to  warrant  separate  tables 
for  each  nationality.  The  results  have  been  summarized  in 
Table  27.  This  table  cannot  claim  to  be  complete,  because 
results  for  national  groups  with  very  small  numbers  have  been 
disregarded.  Some  studies  of  racial  groups  do  not  lend  them- 
selves to  this  type  of  tabulation  and  they  have  been  omitted. 
But  the  table  does  represent  the  main  results  up  to  date. 

As  we  look  over  the  table  we  may  make  certain  comments. 
The  English  and  Scotch  groups  seem  slightly  above  the  aver- 
age, the  Irish  slightly  below.  The  German  seem  about  at  the 
average.  The  Swedish  and  Norwegian  are  again  about  average. 
The  I.Q.s  for  this  northern  European  group  range  from  95  to 
109  and  the  central  tendency  would  seem  to  be  about  100  to 
103.  The  two  French  Canadian  I.Q.s  are  poor.  The  two  Bo- 
hemian I.Q.s  are  about  average.  The  I.Q.s  for  the  Polish  group 
are  rather  low.  The  two  Finnish  I.Q.s  are  fair.  The  Portu- 
guese I.Q.s  are  all  very  low,  except  the  one  for  the  non-language 
test.  About  the  other  national  groups  it  is  useless  to  try  to 
generalize.  Almost  all  the  tests  used  are  verbal  in  type.  Where 
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TABLE  27 

Tests  of  Miscellaneous  Racial  Groups 


Author 

Test 

n 

English  and  Scotch 

Brown  (22) 

Binet 

90 

Feingold  (24) . . . . 

Modified  Alpha 

17-76 

Hirsch  (26) 

Pintner-Cunn. 

and  Dearborn 

213 

Kempf  and  Col- 

lins  (29) 

Binet 

106 

Irish 

Feingold  (24) .... 

Modified  Alpha 

44-278 

Hirsch  (26) 

Pintner-Cunn. 

and  Dearborn 

214 

German 

Brown  (22) 

Binet 

67 

Pintner  (23) 

N.  I.  T. 

Pintner  Non- 

45 

Pintner  (24) 

Language 

45 

Pintner  Non- 

Language 

161 

Feingold  (24) .... 

Modified  Alpha 

13-86 

Fukuda  (25) 

Binet. 

25 

Hirsch  (26) 

Pintner-Cunn. 

and  Dearborn 

190 

Rigg  (28) 

N.  I.  T. 

1095 

Kempf  and  Col- 

lins  (29) 

Binet 

713 

Swedish 

Brown  (22) 

Binet 

187 

Feingold  (24) .... 

Modified  Alpha 

• ^ 

1— 1 

I 

00 

<N 

Results 


IQ.  102 
IQ-  103-109 
(H.  S.  groups) 

IQ.  101 

IQ-  105 

i-Q-  97-100 
(H.  S.  groups) 

I-Q-  96 

LQ.  102 
36%  overlap 

62%  overlap 

No  diff.  from 
Amer.  scores 
I-Q.  99-105 
(H.  S.  groups) 
I-Q.  96 

i-Q-  98.5 
i-Q-  105 

I-Q-  98 


(H.  S.  groups) 
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Author 

Test 

n 

Results 

Swedish — Contmued 
Fukuda  (25) 

Binet 

63 

I.Q.  95 

Hirsch  (26) 

Pintner-Cunn. 
and  Dearborn 

236 

IQ.  102 

Swedish  and  Norwe- 
gian 

Kempf  and  Col- 
lins (29) 

Binet 

1 13 

I.Q.  104 

French 

Brown  (22) 

Binet 

199 

I Q.  95 

French  Canadian 
Kirkpatrick  (26)  . 

Illinois 

158 

I.Q.  87 

Hirsch  (26) 

Pintner-Cunn . 
and  Dearborn 

243 

I.Q.  85 

Bohemian 

Bere  (24) 

Binet 

100 

I.Q.  93 

Rigg  (28) 

N.  I.  T. 

1 18 

I.Q.  104 

Slavish 

Pintner  and  Kel- 
ler (22) 

Binet 

130 

I.Q.  85 

Polish 

Pintner  (23) 

N.  I.  T. 

18 

41%  overlap 

Pintner  Non- 
Language 

18 

61%  overlap 

Feingold  (24) .... 

Modified  Alpha 

1 1-90 

I.Q.  92-100 

Fukuda  (25) 

Binet 

27 

(H.  S.  groups) 

I.Q.  83 

Hirsch  (26) 

Pintner-Cunn. 
and  Dearborn 

2 27 

I.Q.  90 

Kempf  and  Col- 
lins (29) 

Binet 

33 

I.Q.  89 

Lithuanian 

Hirsch  (26) 

Pintner-Cunn. 
and  Dearborn 

468 

I.Q.  97 

Finnish 

Brown  (22) 

Binet 

226 

I.Q.  90 

Kirkpatrick  (26)  . 

Illinois 

H7 

I.Q.  100 

ARMY  RESULTS 
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Test 

n 

Results 

Hungarian 

Pintner  and  Kel- 

ler  (22) . . 

Binet 

99 

I Q.  89 

Portuguese 

Young  (22) .... 

Binet 

23 

I Q.  84 

Porteus  and  Bab- 

Army  Alpha 
Army  Beta 

77 

75 

I Q-  87 

I Q.  96 

cock  (26) .... 

Modified  Binet 
Pintner-Cunn. 
and  Dearborn 

105 

I Q.  84 

Hirsch  (26) .... 

Greek 

671 

I Q-  83 

Hirsch  (26) 

Pintner-Cun'n. 
and  Dearborn 

270 

I.Q.  88 

A rmeman 

Goodenough  (26) 
Filipinos 

Goodenough 

123 

IQ-  92 

Carreon  (26) .... 

Haggerty 

665 

Much  below 

Hawaiians 

Amer.  norms 

Porteus  and  Bab- 

cock  (26) . . . 

Modified  Binet 

105 

i-Q.  85 

. v y 

non-language  tests  have  been  used  we  frequently  have  the  sug- 
gestion of  better  relative  performance  on  such  tests. 

Army  Results.  Some  confirmation  of  the  results  above  is 
given  by  the  army  comparison  of  racial  groups.  Here  we  are 
dealing  with  adults  tested  by  means  of  group  tests.  In  this 
case,  the  men  are  all  foreign-born,  whereas  with  the  children 
most  of  the  cases  are  American-born  children  of  foreign  par- 
entage. The  army  results  are  expressed  in  terms  of  the  com- 
bined scale,  which  is  a composite  of  the  Alpha  and  Beta  tests. 
Men  who  could  not  read  and  write  English  were  given  the 
Beta,  a non-verbal  test.  The  results  given  below  show  the 

average  score,  the  equivalent  mental  age  and  the  number  of 
cases. 
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Denmark,  Ger- 
British  Norway,  many, 

Canada  Isles  Sweden  Austria  Greece  Russia  Italy 


Mean  score . 13.7 

134 

13-3 

J3-2 

11.9 

1 1.2 

11. 0 

Mental  Age.  13.3 

13.0 

I2.9 

12.9 

11.9 

u-3 

11. 2 

No.  of  cases  948 

1 j2  14 

I,6lO 

597 

573 

2,701 

4,002 

The  difference  between  the  northern  European  and  the 
southern  and  eastern  European  group  is  marked. 

The  army  data  allow  us  to  make  a comparison  of  foreign 
groups  with  reference  to  the  percentage  of  superior  and  inferior 
men.  Below  are  given  the  countries  ranked  in  order  according 
to  the  percentage  of  men  receiving  intelligence  ratings  of  A or 
B,  in  the  second  column  the  per  cent  of  A or  B men  is  given, 
and  in  the  third  column  the  per  cent  of  inferior  men,  i.e.,  men 
receiving  intelligence  ratings  of  D,  D — or  E : 


Per  Cent 

Country 

A.B. 

England  

Scotland  

White  draft  

Holland  

Canada  

Germany  

....  8.3 

Denmark  

Sweden  

Norway 

Ireland  

All  foreign  countries  . . . 

4.0 

Turkey  

Austria  

Russia 

Greece 

Italy  

Belgium  

Poland  

Per  Cent 
D,D—,E 
8.7 

13.6 
24.1 

9.2 

19-5 

15.0 
13-4 

19.4 

25.6 
394 
45-6 

42.0 

37-5 

60.4 

43-6 

634 

24.0 
69.9 
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Here  again  the  tendency  for  the  men  from  northern  Europe 
to  be  superior  is  apparent.  Belgium  is  a notable  exception. 
England  and  Scotland  contribute  a larger  percentage  of  superior 
men  than  is  found  in  the  white  draft  in  general.  These  two 
countries  also  contribute  fewer  inferior  men  than  are  found  in 
the  white  draft.  If  the  countries  were  ranked  according  to  the 
percentage  of  inferior  men,  the  rank  order  would  be  somewhat 
changed,  but  not  materially.  Belgium  would  rise  considerably 
in  the  scale.  The  southern  and  eastern  European  countries 
contribute  by  far  the  largest  percentages  of  inferior  men. 
These  percentages  are  very  great  for  Russia,  Italy  and  Poland. 

The  average  scores  on  the  combined  scale  for  the  army  re- 
sults are  given  by  Brigham  (23)  as  follows: 


Country 

Average  Score 

n 

England  

411 

Scotland  

146 

Holland  

140 

Germany  

....  13.88 

308 

Native-born  whites  . . 

13-77 

81,465 

Denmark  

13.69 

325 

Canada  

972 

Sweden  

13.30 

691 

Norway  

611 

Belgium  

12.79 

129 

Ireland 

658 

Austria 

301 

Turkey 

423 

Greece  

572 

Russia  

2,340 

Italy 

4,009 

Poland  

10.74 

382 

So  far  as  we  can  make  any  comparison  between  these  results 
for  adults  born  in  foreign  countries  with  the  results  for  the 
children  of  foreign-born,  we  note  a fair  degree  of  agreement. 
Italian  and  Polish  children  rate  low  and  so  do  the  Italian  and 
Polish  men  in  the  army.  The  English  and  Scotch  rate  high  in 
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both  comparisons.  The  Germans  and  Scandinavians  rate  about 
average  in  both  cases.  The  army  results  unfortunately  do  not 
give  any  returns  for  Jews,  Mexicans  and  American  Indians. 

Racial  Comparisons  Abroad. — All  of  the  results  discussed 
up  to  this  point  have  been  concerned  with  the  racial  samplings 
that  have  been  found  in  this  country.  We  must  emphasize 
again  the  point  that  they  do  not  give  us  any  basis  for  the  com- 
parison of  racial  or  nationality  groups  in  general.  To  obtain 
adequate  comparisons  between  two  national  groups,  say  be- 
tween Americans  in  the  United  States  and  Italians,  we  need 
adequate  samplings  on  the  same  test  in  both  countries.  The 
tests  must  be  the  same  and  be  equally  fair  to  the  groups  to  be 
compared. 

Tests  involving  language,  when  translated  into  various  lan- 
guages, can  never  form  an  adequate  comparison.  NoU-language 
tests  seem  to  the  writer  to  offer  the  only  possibility.  So  far, 
very  little  work  along  this  line  has  been  done.  We  may  quote 
as  a sample  of  this  type  of  work  the  comparison  of  two  Indian 
groups  by  Herrick  (21)  in  India.  He  compared  the  perform- 
ance of  Panchama  and  Brahman  children  by  means  of  the  God- 
dard Form  Board.  The  Panchamas  belong  to  the  lowest  castes, 
the  Brahman  to  the  highest.  The  results  show  the  Panchamas 
somewhat  below  the  Brahmans  at  most  ages,  but  the  difference 
between  the  two  groups  is  not  large.  Both  groups  seem  inferior 
to  the  norms  for  American  children. 

A comparison  of  Chinese  college  students  in  China  with 
American  college  students  in  this  country  has  been  made  by 
Walcott  (20).  The  Chinese  were  tested  by  means  of  English 
language  tests  as  they  were  all  thoroughly  familiar  with  that 
language.  On  the  Stanford  Revision  44  out  of  63  have  I.Q.’s 
above  100.  On  a group  test  the  median  score  for  the  Chinese  is 
below  that  for  the  American  students.  It  is  obvious,  however, 
that  we  cannot  get  any  indication  of  racial  differences  in  intelli- 
gence from  such  studies. 

Pintner’s  (27)  comparison  of  Belgian  and  American  children 
comes  nearest  to  the  type  of  study  necessary  to  compare  na- 
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tional  groups.  The  Pintner  Non-Language  Test  was  given  in 
exactly  the  same  way  as  given  in  this  country  to  271  Belgian 
school  children.  This  small  number  of  children  naturally  can- 
not be  considered  representative  of  Belgian  children  in  general, 
but  the  school  was  described  as  an  average  Belgian  school. 
The  mean  scores  for  ages  9 to  14  inclusive  are  practically  the 
same  as  those  for  American  children.  No  reliable  differences 
were  obtained. 

Within  Belgium  itself,  Walloon  and  Flemish  children  have 
been  compared  by  Decroly  (26)  by  means  of  a translation  of 
the  Ballard  Test,  an  English  group  test.  The  number  of  chil- 
dren tested  was  7,160,  about  half  Flemish  and  half  Walloon. 
The  Walloons  scored  higher  than  the  Flemish  at  all  ages. 
Wood’s  (29)  results  of  the  Otis  Higher  S.  A.  Test  at  Constan- 
tinople Women’s  College  shows  practically  no  difference  be- 
tween small  samples  of  Bulgarian,  Armenian,  Turkish  and 
Greek  students. 

The  Immigrant. — Although  some  mental  testing  of  the  im- 
migrant has  been  done  at  various  times,  little  of  it  has  been 
published.  Feeblemindedness  is  one  reason  for  refusing  admit- 
tance and  a certain  number  are  deported  for  this  reason  every 
year.  No  general  intelligence  test  is  given  to  all  immigrants, 
and  under  existing  conditions  is  very  likely  not  practicable. 
The  cases  of  feeblemindedness  detected  by  the  medical  officers 
are  in  all  probability  of  low  grade.  Detection  is  more  likely 
to  occur  where  mental  inferiority  exists  along  with  some  physi- 
cal defect.  The  recent  quota  system  has  resulted  in  some 
testing  by  American  officials  abroad,  before  the  immigrant  sets 
out  to  this  country. 

The  reports  of  Goddard  (13,  17)  are  among  the  very  few 
which  we  possess  dealing  with  actual  testing  at  an  immigrant 
receiving  station.  Goddard  believes  that  trained  workers  with 
the  feebleminded  could  pick  out  by  inspection  as  the  immi- 
grants walk  past  about  90  per  cent  of  the  feebleminded  cases 
in  contrast  to  only  10  per  cent  selected  by  the  physicians. 
There  is  no  evidence,  however,  for  this  belief. 
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Tests  were  made  under  Goddard’s  direction  at  the  immigrant 
receiving  station  at  Ellis  Island,  New  York,  in  1913.  The  tests 
used  were  the  Binet  Scale,  as  well  as  three  or  four  performance 
tests.  The  testing  was  carried  on  by  means  of  interpreters. 
The  groups  chosen  for  testing  were  selected  in  the  sense  that 
they  were  taken  after  the  physicians  had  culled  out  all  the 
obviously  feebleminded.  To  offset  this  Goddard’s  workers 
passed  over  the  “obviously  normal.”  This  left  what  Goddard 
calls  the  “great  mass  of  average  immigrants.”  This  method  of 
selecting  cases  makes  it  difficult  to  tell  exactly  what  sort  of 
groups  were  tested,  and  it  makes  it  still  more  difficult  to  inter- 
pret the  findings. 

The  following  results  are  given  in  per  cents: 

No.  of 

Normal  Borderline  F.M.  Cases 


Jews  10  7 83  30 

Hungarians 0 20  80  20 

Italians  7 15  79  48 

Russians  o 9 87  43 


All  of  the  groups  show  an  abnormally  high  percentage  of 
feeblemindedness,  and  this  is  due  in  all  probability  to  the 
method  of  selection  and  the  standards  used  for  interpreting 
the  results  of  the  tests.  No  one  is  willing  to  believe  without 
much  more  adequate  evidence  that  the  percentages  given  above 
are  representative  of  the  intelligence  caliber  of  the  various 
immigrant  groups. 

However  inconclusive  these  data  are,  they,  nevertheless,  raise 
the  very  practical  question  of  the  value  of  intelligence  tests 
in  the  selection  of  the  immigrant.  We  may  say  that  the  prob- 
lem is  now  entirely  one  of  administration  or  procedure,  because 
there  are  now  a sufficient  number  of  individual  performance 
tests  and  group  non-language  tests  to  enable  examiners  to  give 
an  adequate  intelligence  examination.  The  question  as  to  what 
level  of  intelligence  should  bar  the  immigrant  is  one  that  could 
readily  be  established  after  some  experimentation.  Indeed, 
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the  level  might  fluctuate  somewhat  according  to  the  number 
of  immigrants  that  the  country  might  decide  to  admit  each 
year,  but  a certain  level  might  well  be  established  below  which 
none  would  be  admitted  because  of  their  low  mental  capacity. 
W hether  such  tests  should  be  given  in  the  country  of  origin  or 
at  this  side  of  the  ocean  are  questions  of  administration  in- 
volving many  difficulties.  It  is  well,  however,  to  remember 
that  we  already  have  established  the  practice  of  refusing  admis- 
sion to  immigrants  because  of  mental  defect.  It  remains,  there- 
fore, merely  to  conduct  the  selection  by  well-established  psy- 
chological methods  of  intelligence  measurement.  Boody  (26) 
discusses  the  practical  problems  to  be  met  in  such  work. 

We  need  here  only  indicate  the  social  significance  of  this 
problem.  Mental  ability  is  inherited.  The  population  of  the 
United  States  is  largely  recruited  by  immigration.  The  coun- 
try cannot  afford  to  admit  year  after  year  large  numbers  of 
mentally  inferior  people,  who  will  continue  to  multiply  and 
lower  the  level  of  intelligence  of  the  whole  nation.  Our  tests, 
although  inconclusive,  would  seem  to  indicate  that  the  level  of 
certain  racial  groups  coming  to  this  country  is  below  that  of 
the  nation  at  large.  Increased  vigilance  is,  therefore,  required. 
Literacy  tests  and  restriction  of  groups  based  on  quotas  appor- 
tioned to  the  racial  groups  already  here  are  all  helpful  and 
tend  perhaps  in  the  long  run  to  raise  the  average  intelligence 
level  of  the  immigrant  as  compared  with  unrestricted  immi- 
gration. But  these  checks  are  by  no  means  sufficient.  Indeed 
the  last  measure  may  at  times  be  harmful,  if  it  checks  immi- 
grants of  high  mental  caliber  coming  for  some  reason  or  an- 
other from  a country  whose  quota  happens  to  be  small,  because 
for  historic  reasons  that  country  does  not  happen  to  be  well 
represented  at  present  in  the  United  States.  It  would  be  well, 
therefore,  to  emphasize  the  intelligence  factor  in  the  selection 
of  our  immigrants  to  a much  greater  extent  than  we  do  at 
present,  lest  the  whole  nation  be  diluted  with  stocks  of  inferior 
mentality.  Intelligence  is  to  be  sure  not  the  only  factor  to  be 
considered  in  the  selection  of  the  immigrant.  There  are  ques- 
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tions  of  health,  physical  well-being,  moral  qualities,  questions 
of  race,  and  the  like.  But  intelligence  is  an  important  factor 
and  one  that  has  been  sadly  neglected  up  to  the  present  time. 

Conclusion. — No  adequate  racial  or  national  comparisons 
by  means  of  intelligence  tests  have  yet  been  made.  Such  com- 
parisons demand  the  use  of  the  same  test  (not  translations) 
with  adequate  samplings  of  the  groups  in  their  own  countries. 
From  this  point  of  view,  we  know  nothing  about  racial  or 
national  differences  in  intelligence.  Our  best  samplings  are 
United  States  whites  with  United  States  negroes  where  we  have 
two  national*  groups  speaking  the  same  language  and,  there- 
fore, able  to  take  the  same  tests.  But  we  know  nothing  of  the 
intelligence  of  the  negro  in  general  contrasted  with  the  white. 
Many  psychologists  believe  that  there  are  racial  differences 
in  intelligence  and  shrewd  inferences  as  to  high  and  low  races 
have  been  made,  and  may  be  correct,  but,  as  yet,  the  scientific 
requirements  for  adequate  racial  comparisons  have  not  been 
met. 

The  bulk  of  our  results  in  this  chapter  deal  with  the  children 
of  parents  of  various  national  groups  that  have  immigrated  to 
this  country.  Most  of  this  work  is  unfortunate  because  it  is 
based  upon  the  comparison  of  English-speaking  American  chil- 
dren with  children  speaking  various  amounts  of  a foreign  lan- 
guage in  their  homes.  Some  psychologists  believe  this  so-called 
language  handicap  to  be  negligible.  Others  believe  that  the  re- 
sults of  language  and  non-language  tests  show  it  to  be  by  no 
means  negligible.  Many  of  the  results  are  further  confused  by 
the  attempts  of  workers  to  allow  for  or  counteract  the  language 
handicap  by  their  own  modifications  of  verbal  tests.  Private 
modifications  of  tests  immediately  spoil  them  as  instruments  of 
measurement.  A modified  test  is  an  unstandardized  test  and 
we  cannot  interpret  it. 

Taking  the  results  as  they  are,  and  bearing  in  mind  their 
limitations,  we  may  nevertheless  venture  some  tentative  con- 
clusions. It  would  seem  as  if  the  forces  attracting  various  na- 
tional groups  to  this  country  have  differed  from  group  to  group, 
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resulting  in  now  a superior  group  from  one  country  and  now  an 
inferior  group  from  another.  The  northern  European  nations 
seem  to  be  represented  by  a sampling  in  this  country  of  rela- 
tively good  intelligence;  the  southern  European  nations  by 
relatively  poor  intelligence.  Whether  the  sampling  in  this 
country  represents  the  nations  in  Europe,  we  cannot  tell.  The 
national  or  racial  samplings  in  this  country  that  test  high  are 
the  Jewish,  the  English  and  Scotch.  Those  that  test  around 
the  average  are  the  German,  Scandinavian,  Bohemian,  Chinese 
and  Japanese.  Those  that  test  low  are  the  Italian,  Polish, 
Portuguese,  French  Canadian,  Mexican  and  American  Indian. 
W ith  reference  to  other  groups  our  data  are  few. 

The  problem  of  testing  the  immigrant  is  an  important  ques- 
tion for  a country  like  the  United  States,  where  thousands  of 
future  citizens  are  being  admitted  each  year.  There  is  enough 
poor  intelligence  in  the  country  already  which  cannot  be  got 
rid  of.  It  would,  therefore,  seem  to  be  a wise  policy  to  guard 
rigidly  against  the  admittance  of  more  of  this  low  intelligence 
to  a much  greater  extent  than  is  apparently  being  done  at  pres- 
ent. We  have  a plethora  of  morons  and  dullards,  but  no  excess 
of  high  intelligence. 
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CHAPTER  XXII 


THE  EMPLOYEE 

The  Value  of  Intelligence  Tests. — The  applications  of 
psychology  to  industry  and  to  the  problems  of  vocational  ad- 
vice and  guidance  are  far-reaching  and  complicated.  The  use 
of  intelligence  tests  in  this  connection  is  merely  one  item  in  the 
problem.  It  is  not  the  purpose  of  this  chapter  to  attempt  a 
resume  of  the  whole  field.  We  shall  be  concerned  only  with 
the  use  of  intelligence  tests  with  the  employee  or  prospective 
employee. 

In  the  field  of  business  and  industry  the  psychologist  has 
contributed  most  in  the  direction  of  the  selection  of  individuals 
for  positions.  Relatively  little  has  been  accomplished  in  the 
more  difficult  task  of  the  selection  of  positions  for  individuals 
(Ayres,  13).  If  we  consider  merely  the  various  kinds  of  tests 
constructed  by  the  psychologist,  disregarding  rating  scales,  job 
analysis,  personnel  specifications  and  other  useful  devices  and 
methods,  we  may  roughly  divide  them  into  (1)  trade  tests;  (2) 
specific  ability  tests;  (3)  general  ability  tests. 

Trade  tests  determine  the  amount  of  knowledge  of  or  skill 
in  any  particular  job.  They  are  essentially  achievement  tests, 
analogous  to  educational  tests  in  the  school.  They  are  not 
prognostic.  They  measure  the  amount  of  accomplishment 
which  the  individual  now  possesses.  These  tests  were  devel- 
oped in  the  army  (Personnel  System  of  the  U.  S.  Army,  19)  and 
they  have  been  described  at  length  by  Chapman  (21),  and  by 
Toops  (21).  Specific  ability  tests  are  such  as  attempt  to 
measure  those  special  abilities  which  are  supposed  to  enter 
into  any  particular  job.  Sometimes  these  tests  resemble  very 
closely  the  actual  operation,  physical  or  mental,  which  the 
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worker  goes  through  in  the  performance  of  the  job.  At  other 
times  the  test  is  very  different  from  the  job,  but  the  perform- 
ance of  both  is  supposed  to  involve  the  same  kind  of  ability. 
The  third  type  of  test  is  the  intelligence  test  proper,  which  is 
not  a test  of  trade  ability  and  makes  no  presuppositions  as  to 
resemblance  with  specific  abilities  required  for  specific  jobs. 
It  is  with  this  last  type  of  test  that  we  shall  deal  more  par- 
ticularly in  this  chapter.  Obviously  there  can  be  no  sharp  line 
drawn  between  the  three  types  of  tests  and  certainly  not  be- 
tween the  second  and  third.  As  we  shall  see,  tests  for  the  selec- 
tion of  various  sorts  of  workers  are  very  often  a combination 
of  the  second  and  third  types. 

The  value  of  a general  intelligence  test  in  the  selection  of 
workers  will  depend  largely  upon  the  aim  or  purpose  of  the 
testing.  If  the  only  purpose  of  the  psychological  test  is  to  fill 
a particular  job  more  or  less  satisfactorily,  then  we  may  agree 
in  general  with  Viteles  (21)  when  he  says,  “Such  tests  have  a 
very  limited  place  in  industry.  They  are  used  in  the  first 
place  to  shut  out  from  employment  the  feebleminded,  those 
who  are  altogether  unfit  for  any  job  in  the  plant  by  reason  of 
deficiency  in  mentality.  They  are  also  used  to  select  workers 
for  jobs  in  which  success  depends,  to  a very  great  extent,  upon 
a high  level  of  general  intelligence,  namely,  the  executive  posi- 
tions. For  selection  for  the  great  mass  of  skilled  and  semi- 
skilled jobs,  for  office  jobs  and  simple  clerical  jobs,  the  general 
intelligence  test  cannot  be  used.  The  carpenter  and  the  tool- 
maker,  for  example,  must  stand  on  approximately  the  same 
level  with  reference  to  general  intelligence,  but  very  different 
specific  abilities  are  required  for  these  trades.”  If,  however, 
the  employment  manager  conceives  his  function  to  be  broader 
and  more  comprehensive  than  merely  filling  satisfactorily  a 
specific  job,  we  will  agree  heartily  with  Carney  (19)  when  he 
says,  “The  modern  employment  manager  is  not  satisfied  when 
he  has  merely  introduced  the  applicant  to  his  first  job  in  the 
organization.  He  feels  that  he  must  follow  up  this  first  place- 
ment by  such  transfers  and  promotions  as  are  necessary  to 
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bring  out  all  the  best  that  the  man  is  capable  of  attaining.  To 
do  less  than  this  is  not  only  unfair  to  the  individual,  it  is  also 
poor  business.  For  nothing  makes  for  a loyal  force  of  enthusi- 
astic workers  so  much  as  a vigorous  educational  and  promo- 
tional program.  The  fact  that  those  in  high  places  have  risen 
from  the  ranks  is  the  strongest  argument  that  there  is  a future 
for  men  of  ability  in  the  organization,  and  men  of  ability  can- 
not be  held  long  at  any  wage  where  they  feel  they  are  working 
in  a blind  alley.  Therefore,  in  a set  of  tests  for  shop  clerks 
it  is  essential  to  introduce  measures  of  general  intelligence 
which  will  pick  out  the  men  in  whom  it  is  worth  while  to  invest 
broad  training  with  the  hope  that  they  can  ultimately  become 
understudies  for  executive  positions.  For  while  no  correlation 
was  discovered  between  general  intelligence  and  success  as 
routine  time-clerks,  considerable  correlation  appeared  between 
general  intelligence  and  success  in  positions  of  greater  responsi- 
bility. Probably  even  a moron,  if  he  possessed  peculiar  talent 
for  that  special  work,  might  write  time-tickets  successfully. 
But  the  ability  to  organize  work  and  to  train  subordinates  re- 
quires intelligence  which  is  readily  recognizable  through  tests.” 

The  value  of  intelligence  tests  will,  therefore,  vary  according 
to  what  we  are  trying  to  achieve,  whether  it  be  the  selection 
of  workers  for  specific  jobs,  or  the  selection  of  high  grade  indi- 
viduals to  be  trained  for  important  positions,  or,  again,  the 
elimination  of  low-grade  material.  The  importance  of  this  last 
point  is  stressed  by  Rossy  (17),  and  he  calls  attention  to  the 
fact  that  low  grade  individuals  will  probably  increase  the  num- 
ber of  industrial  accidents,  help  to  lower  the  output,  perhaps 
produce  an  inferior  product  and  certainly  increase  the  per- 
centage of  labor  turnover.  The  feebleminded  and  the  psycho- 
pathic he  regards  as  particularly  dangerous.  Mental  examina- 
tions can  eliminate  these. 

The  Intelligence  Level  of  Various  Occupations. — The 

most  comprehensive  comparison  of  the  intelligence  level  of 
men  employed  in  various  occupations  is  afforded  by  the  results 
of  the  army  intelligence  tests  (“Memoirs,”  21).  The  distribu- 
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tion  of  intelligence  ratings  and  the  median  scores  for  a great 
many  different  occupations  have  been  computed.  The  follow- 
ing list  shows  occupations  well  represented  in  the  army  ranked 
according  to  the  median  scores.  The  intelligence  rating  of  the 
median  for  each  group  is  given.  For  the  significance  of  these 
letter  ratings  the  reader  is  referred  to  pages  318,  319.  These 
data  are  based  upon  results  for  over  eighteen  thousand  men. 

M edian 
Intelligence 


Occupation  Rating 

Laborer C — 

Miner  C — 

Teamster  C — 

Barber  C — 

Horseshoer  C 

Bricklayer C 

Cook  C 

Baker  C 

Painter  C 

Blacksmith  C 

Carpenter  C 

Butcher C 

Machinist  C 

Hand  riveter  C 

Telegraph  lineman C 

Pipefitter  C 

Plumber  C 

Toolmaker  C 

Gunsmith  C 

Mechanic  C 

Auto-repairman  C 

Auto-engine  mechanic C 

Auto  assembler  C 

Ship  carpenter  C 

Telephone  operator C 

Concrete  construction  foreman C -f- 

Stock-keeper C -f 
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M edian 
Intelligence 


Occupation  Rating 

Photographer  C -f- 

Telegrapher  C -f- 

Railroad  clerk  C -}- 

Filing  clerk  C -J- 

General  clerk  C -f- 

Army  nurse  C -}- 

Bookkeeper  C -f- 

Dental  officer B 

Mechanical  draughtsman  B 

Accountant  B 

Civil  engineer B 

Medical  officer B 

Engineer  officer  A 


These  results  do  not  mean  that  all  the  men  in  any  one  group 
achieve  the  intelligence  rating  assigned  to  that  group.  In  most 
occupations  men  of  all  grades  of  intelligence  are  to  be  found. 
Inspection  of  the  detailed  results  of  the  army  data  reveals  at 
once  a great  overlapping  between  groups.  The  spread  of  the 
middle  fifty  per  cent  of  each  group  is  considerable.  This  is 
seen  in  Figure  27,  where  the  length  of  the  bar  shows  the 
spread  of  the  middle  fifty  per  cent  of  the  individuals  in  each 
group.  The  median  intelligence  of  laborers,  for  example,  is 
C — , or  rather  poor  intelligence.  The  middle  fifty  per  cent 
range  from  D through  C — to  C.  In  addition  there  was  a lower 
group  of  twenty-five  per  cent  who  made  ratings  of  D and  D — , 
and  an  upper  group  also  of  twenty-five  per  cent  who  made  rat- 
ings of  C,  C -J-,  B and  A.  As  a matter  of  fact,  of  the  1,453 
laborers  tabulated,  10.7  per  cent  made  ratings  of  C -f-,  3.5  per 
cent  ratings  of  B,  and  0.62  per  cent  ratings  of  A.  In  a similar 
way  we  must  interpret  all  the  other  occupations. 

Nevertheless,  it  is  obvious  that  a selective  process  is  at  work, 
which  tends  to  prevent  men  of  low  intelligence  from  filling  cer- 
tain positions,  and  which  favors  the  men  of  high  intelligence 
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for  certain  positions.  As  Thorndike  (19)  puts  it:  “No  less 
significant  is  the  variability  within  each  occupational  group. 
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Fig.  27. — Occupational  intelligence  ratings.  Letter 
grades  on  horizontal  scale.  Length  of  bar  for  each  oc- 
cupation is  mid-range  of  50  per  cent;  median  point  is 
shown  by  a cross  line.  (From  Memoirs  of  National 
Academy  of  Sciences,  Vol.  XV.) 


Taking  the  measurements  as  they  stand,  the  75  percentile  un- 
skilled laborer  is  up  to  the  level  of  the  median  general  me- 
chanic, tool  room  expert,  or  automobile  mechanic  and  up  to 
the  level  of  the  25  percentile  mechanical  engineer.  The  75  per- 
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centile  railroad  clerk  is  at  the  level  of  the  average  accountant 
or  civil  engineer.  The  75  percentile  receiving  or  shipping  clerk 
is  at  the  level  of  the  25  percentile  physician.  This  variability 
would  be  reduced  by  longer  and  repeated  tests,  but,  unless  the 
test  as  given  has  a very  large  probable  error,  it  would  still  be 
enormous.  It  would  still  imply  that  there  were  in  the  occupa- 
tions supposed  to  give  little  opportunity  for  the  use  of  intellect, 
a very  large  number  of  gifted  men  and  consequently  a large 
unused  surplus  of  intellect.” 

Again  with  reference  to  the  army  data,  we  must  remember 
that  they  give  us  a picture  of  the  situation  as  found  in  the  army 
and  this  picture  is  not  necessarily  the  same  as  exists  in  civil 
life.  The  discussion  in  Chapter  15  of  the  “Memoirs”  (21)  re- 
fers to  the  fact  that  the  distribution  of  occupations  in  the  army 
was  influenced  by  the  selective  service  act.  “More  than  seven- 
tenths  of  those  registering  were  placed  in  the  deferred  classes.” 
It  is  obvious,  therefore,  that  many  occupations  will  not  be 
adequately  represented  in  the  army  occupational  list.  In  some 
occupations  the  selective  service  act  would  tend  to  keep  out  of 
the  army  many  of  the  most  intelligent  men.  The  farmers  in 
the  army  were  probably  largely  represented  by  farm  laborers, 
because  of  the  selective  influence  of  the  draft.  Nevertheless, 
these  army  results  are  the  best  that  we  have  at  the  present  time 
and  unquestionably  indicate  the  importance  of  the  factor  of  in- 
telligence in  various  occupations.  Further  work  of  this  sort 
may  lead  to  the  estimation  of  lower  limits  of  intelligence  for 
various  occupations,  in  the  sense  that  a certain  minimum  of 
intelligence  is  required  for  success  in  each  occupation.  An  in- 
dividual who  does  not  possess  the  minimum  required  for  a 
specific  occupation  should  be  advised  not  to  plan  to  enter  the 
occupation  in  question.  Such  limits  of  intelligence  would  be 
invaluable  for  the  vocational  counselor. 

Fryer  (22)  has  worked  over  the  army  data,  amplified  and 
corrected  them,  and  constructed  a table  of  intelligence  scores 
for  various  occupational  groups.  Table  28  shows  Fryer’s  re- 
sults. The  score  range  again  shows  the  limits  for  the  middle 
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TABLE  28 


Intelligence  Limits  for  Various  Occupations  * 


Intelli- 

gence 

Score 

Score 

Group 

Average 

Range 

A . . . . 

...  161 

110-183 

152 

124-185 

137 

103-155 

B . . . . 

107-164 

122 

97-148 

119 

94-139 

114 

84-139 

hi 

99-163 

no 

80-128 

109 

81-137 

c+  .. 

...  103 

73-124 

IOI 

77-127 

99 

78-126 

96 

74-121 

9i 

69-115 

86 

59-107 

85 

57-110 

83 

64-106 

82 

57-108 

81 

59-106 

81 

60-106 

81 

57-log 

80 

62-114 

80 

56-105 

78 

54-102 

78 

61-106 

77 

59-107 

75 

56-105 

* From  Fryer,  D.  “Occupational 
sion  of  School  and  Society. 


Occupation 

Engineer  (civil  and  mechanical) 

Clergyman 

Accountant 

Physician 

Teacher  (public  schools) 

Chemist 

Draftsman 

Y.M.C.A.  secretary 

Dentist 

Executive  (minor) 

Stenographer  and  typist 

Bookkeeper 

Nurse 

Clerk  (office) 

Clerk  (railroad) 

Photographer 

Telegrapher  and  radio  operator 
Conductor  (railroad) 

Musician  (band) 

Artist  (sign  letterer) 

Clerk  (postal) 

Electrician 

Foreman  (construction) 

Clerk  (stock) 

Clerk  (receiving  and  shipping) 
Druggist 

Foreman  (factory) 

Graphotype  operator 

Intelligence  Standards.”  By  permis- 
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Intelli- 

gence 

Score 

Score 

Group 

Average 

Range 

C .... 

....  74 

53-9i 

72 

54-99 

70 

46-95 

70 

44-94 

69 

49-93 

69 

48-94 

69 

46-90 

68 

Si-91 

68 

47-89 

68 

42-86 

67 

50-92 

66 

45-92 

66 

45-91 

66 

49-86 

66 

44-88 

66 

44-88 

65 

44-91 

65 

43-91 

65 

43-91 

65 

42-89 

65 

44-88 

64 

43-88 

63 

40-89 

63 

46-88 

63 

41-86 

62 

3J-94 

61 

40-85 

61 

44-84 

61 

39-82 

60 

38-94 

60 

36-93 

60 

40-84 

59 

40-87 

59 

39-83 

59 

38-81 

Occupation 

Engineer  (locomotive) 

Farrier 

Telephone  operator 
Stock  checker 
Carpenter  (ship) 

Handyman  (general  mechanic) 
Policeman  and  detective 
Auto  assembler 
Engineman  (marine) 

Riveter  (hand) 

Toolmaker 

Auto  engine  mechanic 

Laundryman 

Gunsmith 

Plumber 

Pipefitter 

Lathe  hand  (production) 

Auto  mechanic  (general) 

Chauffeur 

Tailor 

Carpenter  (bridge) 

Lineman 

Machinist  (general) 
Motorcyclist 
Brakeman  (railroad) 

Actor  (vaudeville) 

Butcher 

Fireman  (locomotive) 
Blacksmith  (general) 

Shop  mechanic  (railroad) 
Printer 

Carpenter  (general) 

Baker 

Mine  drill  runner 
Painter 
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Intelli- 

gence 

Score 

Score 

Group 

Average 

Range 

Occupation 

58 

37-85 

Concrete  worker 

58 

40-83 

Farmer 

58 

37-83 

Auto  truck  chauffeur 

58 

37-82 

Bricklayer 

57 

41-81 

Caterer 

57 

39-7i 

Horse  trainer 

56 

38-76 

Cobbler 

55 

35-8i 

Engineman  (stationary) 

55 

34-78 

Barber 

55 

35-77 

Horse  hostler 

52 

38-96 

Sales-clerk 

52 

33-74 

Horseshoer 

5i 

3i-79 

Storekeeper  (factory) 

5i 

26-77 

Aeroplane  worker 

5i 

31-74 

Boilermaker 

50 

33-75 

Rigger 

50 

30-72 

Teamster 

49 

40-71 

Miner  (general) 

48 

21-89 

Station  agent  (general) 

C—  ... 

. . . 40 

19-67 

Hospital  attendant 

40 

19-60 

Mason 

35 

18-62 

Lumberman 

35 

19-57 

Shoemaker 

32 

16-59 

Sailor 

3i 

20-62 

Structural  steel  worker 

3i 

19-60 

Canvas  worker 

30 

16-41 

Leather  worker 

27 

19-63 

Fireman  (stationary) 

27 

17-57 

Cook 

26 

18-60 

Textile  worker 

22 

16-46 

Sheet  metal  worker 

2 1 

13-47 

Laborer  (construction) 

D 

i5-5i 

Fisherman 
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fifty  per  cent.  Only  in  a very  general  sense  can  such  tables 
be  used  in  vocational  guidance. 

Scott  and  Clothier  (23)  find  a similar  hierarchy  of  occupa- 
tional levels  for  their  mental  alertness  test  given  to  various 
groups.  Table  29  shows  how  the  average  score  increases 

table  29 

Average  Score  of  Typical  Groups  * 

Average 


Groups  Score 

Sales  force,  employed  to  assist  in  holiday  rush  (women)  . . 25 

Sales  force,  department  store  (women)  27 

Students,  commercial  business  college  (women)  28 

Sales  force,  employed  to  assist  in  holiday  rush  (men)  ....  29 

Office  boys 31 

Sales  force,  department  store  (men)  33 

Machine  operators  (men)  33 

Job  foremen  38 

All  office  employees  (women)  40 

Foremen 41 

Nurses  42 

Rotary  Club  members  46 

Executives  of  progressive  firm 51 

Supervisors  (manufacturing  plant)  52 

Sales  executives 54 

Students  (college  of  arts  and  sciences)  54 

Students  (medical  school)  56 

Engineering  students  57 

College  presidents  (small  colleges)  58 

Students  (succeeding  in  examinations  for  internship)  ....  60 


from  the  sales  people  up  to  office  employees  and  then  up  to 
executives. 

It  is  interesting  to  note  that  the  results  of  testing  6,000 
Japanese  soldiers  by  Awaji  (28)  showed  the  following  ranking 
of  occupations:  (1)  professional;  (2)  clerical;  (3)  business; 


* From  Scott,  W.  D„  and  Clothier,  R.  C.  Personnel  Management.  By 
permission  of  McGraw-Hill  Book  Company,  publishers. 
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(4)  skilled;  (5)  semi-skilled;  (6)  agriculture;  (7)  labor.  The 
author  regards  his  group  as  a random  sampling  of  Japanese 
adult  men  of  ages  20  to  21,  because  of  compulsory  military 
service. 

Selection  and  Guidance. — By  far  the  most  common  use 
and,  perhaps,  the  most  important  use  of  intelligence  tests  in 
industry  and  business  has  been  as  an  aid  in  the  selection  of  in- 
dividuals for  various  kinds  of  work.  As  a rule  the  intelligence 
test  is  only  a part  of  the  means  employed  for  selection.  It  is 
very  obvious  that  it  must  always  remain  a part.  The  judging 
and  classification  of  men  is  a difficult  and  complex  task,  as 
Thorndike  (18)  and  Kelley  (19)  have  shown. 

The  general  value  of  intelligence  tests  in  industry  has  been 
pointed  out  by  many  writers  (e.g.,  Scott,  16 ; Whipple,  16)  and 
Lamb  (19)  has  given  an  account  of  the  use  of  such  tests  in  a 
large  manufacturing  plant,  particularly  as  an  aid  to  the  em- 
ployment manager. 

A common  method  of  selecting  and  evaluating  tests  is  de- 
scribed by  Hollingworth  (16)  as  follows:  “In  a recent  investi- 
gation an  attempt  was  made  to  discover  a set  of  mental  tests 
which  would  aid  in  the  selection  of  efficient  workers  in  a spe- 
cific field.  Thirty  workers  who  were  already  employed  under 
fairly  comparable  conditions  of  work  were  taken  as  subjects 
in  a preliminary  search  for  tests  of  value.  These  thirty  people 
were  each  put  through  a series  of  association  tests,  of  the  fa- 
miliar laboratory  form,  naming  opposites,  naming  colors  and 
forms,  completing  mutilated  passages,  following  hard  direc- 
tions, giving  responses  bearing  specified  relations  to  stimulus 
words,  cancellation,  number  checking,  etc.  While  these  tests 
were  in  progress,  during  a period  of  several  days,  the  thirty 
workers  were  rated  by  three  supervisors  who  were  familiar 
with  their  work  at  the  actual  task,  and  who  had  for  some  time 
been  observing  their  performance  with  a view  to  making  sub- 
sequent judgments.  Each  superior  arranged  the  thirty  workers 
in  an  order  of  merit,  according  to  his  or  her  impression  of  their 
relative  efficiency.  The  judgments  of  the  three  supervisors 
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were  then  averaged  and  each  worker  assigned  a final  position 
on  the  basis  of  these  averages.  This  was  believed  to  be  as  accu- 
rate a measure  of  actual  ability  as  could  be  secured  under  the 
complex  conditions  of  work.  The  results  of  these  ratings  were 
then  compared  with  the  results  of  the  mental  tests.  Some  of 
the  tests  were  found  not  to  correlate  with  the  ratings  for  actual 
working  efficiency.  Three  tests  showed  definite  and  positive 
correlations.  When  results  from  these  three  tests  were  com- 
bined, the  records  correlated  with  the  ratings  by  a coefficient  of 
fifty-five  per  cent.  These  three  tests  were  then  accepted  as 
having  value  in  the  selection  of  good  operators,  and  search  was 
continued  for  further  tests  which  might  also  yield  positive 
correlations.” 

For  guidance  purposes  Darsie  (25)  suggests  that  the  I.Q. 
may  indicate  types  of  education  and  types  of  vocation.  Fur- 
ther education  would  be  suggested  by  the  I.Q.  as  follows : 


Above  1 15  College 

1 00- 114  High  school 

80-99  Vocational  high  school 

70-79  Industrial  junior  high  school 

Below  70 Special  school 


His  occupations  are  grouped  into  three  large  classes  and  the 
I.Q.  indications  are: 

I.Q.  120  and  over professional 

I.Q.  1 19  to  90 clerical  and  skilled  work 

I.Q.  90  and  below semi-skilled  work 

Burt  (23-24)  also  gives  an  ideal  distribution  according  to  I.Q. 
for  guidance  purposes : 


Probable 

I.Q.  Per  Cent  Probable  Vocation 

Above  150  0.1  Professions 

130  to  150 1 to  2 Clerks,  teachers 

1 15  to  130  10  Clerks,  skilled  workers 

100  to  1 15  38  to  39  Trade,  skilled  labor 
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Probable 

I-Q-  Per  Cent  Probable  Vocation 

85  to  ioo  40  Semi-skilled 

7°  to  85  10  Unskilled 

50  to  70 1 Casual,  domestic  labor 

Below  50 0.1  Institutional  cases 


These  standards  of  Burt  are  very  much  higher  than  those  of 
Darsie. 

Gaw  (26)  describes  an  actual  attempt  to  give  vocational 
advice  to  100  children  just  ready  to  leave  school.  The  advice 
was  based  upon  the  results  of  abstract  and  concrete  intelli- 
gence tests  as  well  as  upon  all  other  available  information 
about  each  case.  Two  years  later  many  of  these  cases  were 
followed  up.  Most  of  those  who  had  followed  the  vocational 
recommendations  were  satisfied  with  their  work,  but  of  those 
who  had  gone  into  a different  type  of  work  from  that  recom- 
mended only  about  half  were  satisfied  with  their  jobs. 

In  the  U.  S.  Civil  Service  intelligence  tests  of  various  kinds 
are  used  as  part  of  the  examinations  given  for  various  positions 
and  are  considered  as  valuable  aids  in  the  selection  of  appli- 
cants (O’Rourke). 

Poull  (22)  shows  that  different  types  of  intelligence  tests 
may  have  value  as  indicators  of  different  sorts  of  interest 
among  children.  She  found  that  children  who  expressed  in- 
terest in  mechanical  occupations  obtained  higher  scores  on  the 
Pintner  Non-language  Test  than  on  the  National  Verbal  Intel- 
ligence Test.  In  this  way  different  kinds  of  intelligence  tests 
may  be  of  significance  in  vocational  guidance. 

We  may  now  briefly  survey  the  different  occupations  in 
which  intelligence  tests  have  been  used  or  in  which  tests  have 
been  employed  to  help  in  the  selection  of  applicants  for  such 
occupations. 

Clerical  Workers  and  Executives. — By  far  the  largest  use 
of  intelligence  tests  has  been  made  in  connection  with  such 
positions.  Thorndike  and  Scott  have  for  a long  time  made  use 
of  intelligence  tests  in  the  examination  of  applicants  for  clerical 
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and  executive  positions.  Notable  in  this  connection  are  Thorn- 
dike’s tests  for  the  Metropolitan  Life  Insurance  Company. 
Ordinarily  in  the  construction  of  tests  for  selection  purposes, 
the  intelligence  test  is  only  one  part  of  the  total  examination. 
Thus  Thurstone  (19)  and  Carney  (19)  use  intelligence  tests  as 
part  of  their  general  clerical  examination,  while  Breginan  (21) 
uses  the  conventional  intelligence  tests  almost  entirely.  Flan- 
ders (18)  makes  use  of  the  Stanford-Binet  Scale.  Gardener 
(17),  giving  a report  of  the  practical  situation  in  the  employ- 
ment manager’s  office,  includes  intelligence  tests  as  one  of  five 
valuable  sources  of  data  about  the  applicant,  the  other  four 
being  personal  interview,  physical  examination,  interview  with 
foreman  and  references  from  other  employers.  Most  of  these 
reports  stress  the  importance  and  value  of  intelligence  tests  as 
a part  of  the  total  sizing-up  of  the  individual.  Intelligence 
alone,  however,  is  not  enough  and  cannot  be  the  sole  criterion. 
Flanders  found  no  positive  relation  between  degree  of  intelli- 
gence and  the  rating  of  the  men  as  to  all-round  efficiency,  de- 
pendability, loyalty  and  cooperativeness.  At  any  particular 
job  we  may  find  men  possessing  a much  greater  amount  of  in- 
telligence than  the  job  in  question  demands.  They  may  be  too 
intelligent  for  the  job.  Unless  they  are  well  endowed  with 
other  useful  moral  and  social  qualities,  their  attitude  towards 
their  work  may  be  less  desirable,  and  hence  their  total  value 
to  the  firm  of  less  account  than  that  of  other  less  intelligent 
individuals. 

Bills’  (23)  study  is  interesting  in  this  connection.  An  intelli- 
gence test  was  given  to  133  clerical  workers.  The  correlation 
between  intelligence  and  difficulty  of  the  job  was  -J-  .22.  Two 
and  a half  years  later  the  correlation  was  + .41  for  those  still 
at  work.  It  was  found  that  those  scoring  low  tended  to  leave, 
but  also  that  those  with  high  intelligence  scores  had  left  the 
low  grade  jobs. 

An  intelligence  test  was  given  by  Scudder  (29)  to  262  vet- 
erans in  a rehabilitation  course  in  bookkeeping  and  accounting. 
The  median  score  for  170  who  finished  the  course  was  142  ; for 
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92  who  dropped  out  it  was  112.  There  were  103  of  the  142  in 
employment  about  3 or  4 years  later,  and  those  scoring  high  on 
the  test  had  done  much  better  than  those  scoring  low.  The 
average  monthly  increase  in  wages  was  for  the 

Upper  10  = $145 
Middle  10  = $73 
Lowest  10  $41 

From  these  results  the  author  suggests  minimum  scores  on 
the  Terman  Mental  Ability  Test  for  those  planning  to  become 
bookkeepers  and  accountants. 

When  we  come  to  deal  writh  a select  group  of  higher  execu- 
tives, Bingham  and  Davis  (24)  have  shown  that  an  intelligence 
test  of  the  army  type  does  not  differentiate  as  to  business  suc- 
cess. For  102  individuals  all  scoring  above  the  army  median 
score,  the  correlation  between  intelligence  score  and  business 
success  was  - .10.  They  conclude  that  “superiority  in  intelli- 
gence, above  a certain  minimum,  contributes  relatively  less  to 
business  success  than  does  superiority  in  several  non-intel- 
lectual traits  of  personality.” 

Salesmen.— The  use  of  tests  for  the  selection  of  salesmen 
has  been  stimulated  most  of  all  by  the  work  of  Scott.  His  tests 
and  modifications  of  his  tests  have  been  used  by  manv  stores 
and  industrial  concerns.  Hollingworth  and  Poffenberger  (17) 
show  how  intelligence  tests  correlate  with  the  average  salary 
per  year  of  experience  of  a number  of  salesmen  engaged  in 
selling  all  manner  of  commodities.  Oschrin  (18),  and  later 
Bregman  (21),  report  the  use  of  tests  for  the  selection  of  sales- 
women in  a New  York  department  store.  Various  tests  and 
combinations  of  tests  were  used  and  they  seemed  to  discrimi- 
nate between  good  and  poor  sales-clerks.  The  tests  were  then 
used  for  the  selection  of  new  employees.  The  most  satisfactory 
tests  proved  to  be  Directions,  Judgment  and  Comparison— all 
essentially  intelligence  tests. 

Anderson  (29)  discusses  the  uses  of  intelligence  tests  in  a 
large  department  store,  finds  a slight  correlation  with  sales 
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ability  and  gives  the  following  percentage  distribution  of  the 
I.Q.s  of  500  sales-clerks  tested  by  the  Otis  S.A.  Test: 


l.Q. 

Above  no 

Per  Cent 

00-100  

" 

80-QO  1A  A 

70-80  

60-70  

Below  60 

From  this  it  can  be  seen  that  there  are  sales-clerks  of  all  de- 
grees of  intelligence,  except  feeblemindedness.  Fifty  per  cent 
lie  between  70  and  90,  in  the  dull  zone  of  abstract  intelligence. 

Stenographers.— Tests  for  the  selection  of  stenographers, 
typists  and  comptometer  operators  have  been  reported  by 
Rogers  (17)  and  Bills  (21).  Both  authors  feel  that  intelli- 
gence tests  are  valuable  aids  in  such  selection.  Bills  also  intro- 
duces the  Downey  Will-Temperament  Tests.  She  finds  that 
the  general  intelligence  test  is  the  most  efficient  for  eliminating 
failures.  “Failures  can  be  predicted  by  the  tests  with  over  85 
per  cent  accuracy.”  The  mean  score  on  the  intelligence  test 
for  various  groups  of  stenographers  is  “for  secretaries  144;  for 
stenographers  rated  ‘good,’  no;  for  stenographers  rated  as  ‘get- 
ting  by,’  65 ; and  for  those  failing,  63.”  A certain  amount  of 
general  intelligence  is  necessary  for  success  in  these  occupa- 
tions and  persons  not  coming  up  to  a certain  standard  should  be 
advised  against  training  for  the  work. 

Nurses.— Earle  (26)  reports  the  results  of  giving  the  Army 
Alpha  to  212  student  nurses  with  a mean  score  of  113,  and  a 
median  of  no.  This  median  score  is  a little  higher  than  the 
median  reported  in  the  army  results.  She  found  no  correlation 
between  intelligence  and  the  ratings  of  supervisors  on  the  char- 
acteristics necessary  for  an  ideal  nurse.  Young  (24)  also  re- 
ports intelligence  test  results  for  122  student  nurses.  These 
test  eight  percentile  points  above  high  school  seniors,  and  seven 
percentile  points  above  teachers  in  training.  This  author  also 
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found  that  the  student  nurses  “rating  highest  on  the  intelli- 
gence test,  made  distinctly  the  highest  average  in  both  their 
theoretical  studies,  and  their  efficiency  record  on  practical 
work.” 

Telegraphers. — Jones  (17)  and  Thurstone  (19)  report  in- 
vestigations with  mental  tests  for  selecting  telegraphers.  Jones 
finds  a high  correlation  between  ability  to  succeed  in  a school 
for  telegraphers  and  six  tests,  whereas  Thurstone  does  not  find 
such  a high  correlation.  Just  how  large  a part  general  intelli- 
gence plays  in  success  in  telegraphy  is,  therefore,  doubtful. 
Thurstone  feels  that  “general  intelligence  tests  are  not  as  valu- 
able for  diagnosing  ability  to  learn  telegraphy  as  for  measuring 
general  intelligence.  Ability  in  telegraphy  is  probably  a special 
ability.” 

Policemen  and  Firemen. — As  part  of  a civil  service  exami- 
nation for  the  selection  of  policemen  and  firemen  Terman  (17) 
reports  the  use  of  the  short  form  of  the  Stanford-Binet  along 
with  some  educational  tests.  The  range  in  mental  ages  was 
from  10  to  18,  with  a median  mental  age  of  13.5  or  an  I.Q.  of 
84.  It  was  recommended  that  all  men  with  I.Q.s  below  80  be 
rejected,  and  this  recommendation  was  accepted.  There  is  no 
record  of  the  future  success  of  the  men  who  were  selected,  nor 
can  we  know  whether  those  rejected  might  not  have  developed 
into  good  policemen  or  firemen. 

There  are  three  reports  of  Army  Alpha  given  to  policemen : 


Average 

Author 

Score 

n 

Anon  (26)  

76 

64  Applicants 

Fernald  and  Sullivan  (26)  . . . 

82 

1,712  Los  Angeles 

Merrill  (26-27)  

. . . . 104 

1 13  Palo  Alto 

These  scores  are  above  the  average  for  the  army  draft.  A mini- 
mum score  of  65  is  suggested  by  the  civil  service  report  (Anon, 
26).  The  Merrill  report  shows  no  difference  in  score  between 
the  men  who  were  discharged  and  the  men  who  remained.  It 
does  show  a great  difference  in  average  score  for  four  men  who 
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left  for  better  jobs,  their  average  score  being  171.  Another 
report  by  Hamill  (23)  gives  results  for  50  policemen  on  the 
Pintner  Non-Language,  and  according  to  this  test  the  per- 
centage distribution  was:  4%  inferior;  58%  average;  38% 
superior. 

Semi-skilled  and  Unskilled  Workers.— The  lower  down 
the  scale  of  industry  we  go,  the  less  valuable  do  our  present 
intelligence  tests  appear  to  be  for  the  selection  of  workers. 
Otis  (20)  finds  no  relation  between  a performance  intelligence 
examination  and  the  productive  ability  of  400  workers  in  a 
large  silk  manufacturing  concern.  A large  percentage  of  these 
mill  workers  were  foreign  or  illiterate  and  so  the  performance 
type  of  examination  was  used.  Otis  comes  to  the  conclusion 
that  “intelligence  is  not  only  not  required  in  a modern  silk  mill 
for  most  operations,  but  may  even  be  a detriment  for  steady 
efficient  routine  work.  What  qualities  are  required  remain  to 
be  sought.  Whether  they  are  measurable  is  doubtful.  They 
may  be  stolidity,  patience,  inertia  of  attention,  regularity  of 
habit,  etc.” 

With  a group  of  eight  tests,  mostly  of  the  sensory-motor 
type,  Link  (18)  finds  in  general  positive  correlations  with  effi- 
ciency in  shell  inspecting  and  shell  gauging  in  an  ammunition 
factory.  He  concludes  that  three  of  these  tests  will  prove 
useful  in  the  selection  of  applicants  for  these  jobs.  His  work 
bears  out  the  conclusions  of  Otis  in  the  sense  that  the  only  test 
of  the  eight  used  by  Link  that  might  be  called  a general  intelli- 
gence test  correlates  very  slightly  with  the  abilities  in  question 
and  is  not  retained  by  him  for  future  use  for  selection  purposes. 

Similarly  Viteles  (25)  finds  no  correlation  between  intelli- 
gence and  ratings  of  the  efficiency  of  motormen. 

Aviation. — Although  the  aviator  can  hardly  be  called  an 
employee  in  the  sense  of  that  term  as  used  in  this  chapter, 
mention  must  be  made  of  the  use  of  tests  for  the  selection  of 
aviators.  We  have  already  quite  an  extensive  literature  on  the 
subject  and  Dockeray  and  Isaacs  (21)  have  given  us  an  excel- 
lent summary  of  psychological  research  work  carried  on  in 
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Italy,  France,  England  and  the  American  Expeditionary  Forces. 
Reaction  time  tests,  tests  for  emotional  stability,  for  equilib- 
rium, steadiness  and  the  like  are  common.  Very  extensive 
were  the  investigations  upon  the  effect  of  altitude  on  various 
types  of  response.  Stratton  and  others  (20)  report  tests  of 
judgment  of  curves,  of  relative  speeds,  reaction  times,  muscular 
exertion  and  fatigue.  And  Henmon  (19)  gives  correlations  of 
flying  ability  with  mental  alertness,  emotional  stability,  sway- 
ing, visual  reaction  and  several  other  tests.  It  is  interesting  to 
note  that  mental  alertness  and  emotional  stability  show  the 
highest  correlations  with  flying  ability  of  the  ten  tests  reported. 

Thorndike’s  Mental  Alertness  Test  was  given  to  several  hun- 
dred cadets  at  the  aviation  ground  schools  and  showed  a corre- 
lation of  50  with  their  average  grade  in  school  work.  Thorn- 
dike recommends  the  use  of  this  intelligence  test  as  one  test 
among  nine  for  the  selection  of  prospective  aviators.  Other 
factors  of  importance  are  athletic  achievement,  athletic  me- 
chanical ability,  emotional  stability  and  a delicate  sense  of  bal- 
ance. Achievement  as  an  aviator,  Thorndike  (19-20)  shows, 
correlates  as  follows : 


With  education  About  zero 

With  athletic  ability About  .15 

With  athletic-mechanical  ability  . . About  .2  to  .3 

With  wage  in  civil  life About  .1 

With  social  achievement  About  .04 


Dockery  and  Isaacs  (21)  stress  the  factor  of  intelligence 
when  they  say,  “What  seems  most  needed  by  the  aviator  is  in- 
telligence, that  is,  the  power  of  quick  adjustment  to  a new  situ- 
ation and  good  judgment.  He  need  not  be  so  quick  in  motor 
adjustments,  provided  he  thinks  clearly  or  makes  quick  men- 
tal adjustments.” 

The  Unemployed. — No  results  comparable  to  the  army  re- 
sults can  be  given  for  the  unemployed.  In  the  investigations 
to  be  mentioned  the  tests  employed  are  so  different  as  to  afford 
no  basis  for  comparison.  Only  in  a general  way  can  we  say 
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that  the  unemployed  as  a group  give  the  impression  of  being 
very  low  in  intelligence.  Pintner  and  Toops  (17)  tested  94 
cases  in  one  city  and  40  in  another,  and  give  the  following  per- 
centage distribution : 

b City  A City  B 

Feebleminded  28.7  7.5 


Borderline  29.8  25.0 

Backward  28.7  32.5 

Normal  8.5  20.0 

Bright  4.3  15.0 


Johnson  (17)  tested  107  unemployed  and  estimates  21  per 
cent  of  them  as  feebleminded.  No  importance  should  be  at- 
tached to  the  actual  percentage  of  feeblemindedness  obtained 
by  these  workers.  Such  results  should  be  taken  merely  as  an 
indication  that  low  intelligence  is  likely  to  be  very  common 
among  the  unemployed.  The  lower  the  intelligence  of  the  in- 
dividual, the  harder  will  it  be  for  him  to  obtain  a job  and  the 
harder  to  retain  a job,  because  he  will  in  general  be  the  one  to 
be  dismissed  when  times  are  hard  and  jobs  are  few. 

Intelligence  and  Complexity  of  Task. — Certain  workers 
have  endeavored  to  establish  minimum  mental  levels  necessary 
for  success  in  certain  jobs.  Thus  Burr  (24)  gives  the  following 
minimum  levels  in  millinery  and  other  simple  occupations: 


M.A. 

7 to  8 Packing  small  articles  not  easily  damaged,  e.g., 

powder  puffs 

8 to  9 Certain  operations  in  pencil  making 

9 to  10 Crude  hand  sewing;  cutting  and  pasting  in 

paper-box  making;  sewing  hat  linings;  pack- 
ing difficult  articles,  e.g.,  hair  nets 

10  to  11 Stock-keeping;  winding  cotton  and  wool  braid 

11  to  12 Covering  buckram  foundations,  sewing  in  wire 

edge  and  facings 

12  to  13 Machine  operating  for  straw  millinery,  window 

shades,  garters,  etc. 

13  to  14 Assembling  of  parts  requiring  judgment;  com- 

pletion of  entire  garment 
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Cowdery  (22)  and  Vanuxem  (25)  have  worked  out  similar 
tables  for  tasks  in  institutional  life. 

Summary. — In  this  chapter  we  have  attempted  to  describe 
the  work  done  in  intelligence  testing  in  so  far  as  it  refers  to 
the  man  engaged  in  some  occupation  or  trade,  and  we  can 
divide  this  work  into  two  parts.  In  the  first  place  we  have  the 
measurement  of  the  intelligence  of  men  in  different  occupa- 
tions, and  in  the  second  place,  the  search  for  tests  which  will 
predict  success  in  some  occupation. 

The  facts  as  to  the  intelligence  of  employees  give  us  a hier- 
archy of  occupations  arranged  according  to  intelligence.  These 
facts  show  how  intelligence  is  distributed  at  the  present  time 
in  various  lines  of  work.  A natural,  but  probably  very  rough, 
selective  process  is  going  on  all  the  time,  whereby  the  less  in- 
telligent are  relegated  to  simpler  occupations  and  only  the  more 
intelligent  survive  in  more  complex  occupations.  The  rough 
facts  as  we  know  them  to-day  may  serve,  therefore,  as  a tenta- 
tive guide  for  vocational  advice. 

The  more  immediately  practical  work  is  the  use  of  tests  for 
selection.  Here  we  find  that  intelligence  tests  are  useful,  but 
that  they  alone  will  not  suffice  for  accurate  prediction.  To  fill 
successfully  a position  and  to  hold  it  requires  other  attributes 
besides  general  intelligence,  although  a certain  minimum  of  in- 
telligence will  be  necessary  for  each  particular  job.  Hence  the 
use  of  intelligence  tests  for  selection  purposes  will  vary  greatly 
according  to  the  job  to  be  filled.  Their  use,  furthermore,  will 
depend  upon  the  immediate  aim  of  the  selection,  whether  it  be 
to  fill  just  one  particular  job  or  to  select  a candidate  who  can 
fill  the  job  in  question,  but  in  addition  grow  and  develop  into 
more  important  positions  in  the  firm. 

Obviously  there  is  a close  relationship  between  the  first  type 
of  work,  the  determination  of  the  intelligence  level  of  various 
occupations,  and  the  second  type  of  work,  the  selection  of  can- 
didates for  jobs.  Unquestionably  the  distribution  of  intelli- 
gence among  different  occupations  to-day  is  not  the  most  eco- 
nomical nor  the  most  effective.  There  must  be  thousands  of 
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workers  who  are  forced  to  toil  at  tasks  far  below  their  intelli- 
gence level,  and  on  the  other  hand  hundreds  who  are  struggling 
to  fill  positions  which  are  beyond  their  intellectual  reach.  Both 
are  maladjusted,  and  maladjustment  means  unhappiness  and 
inefficiency.  We  may  hope,  therefore,  that  in  the  future  intelli- 
gence tests  and  psychological  tests  of  all  sorts  will  prove  a 
means  whereby  a scientific  adjustment  of  the  worker  to  his 
work  may  be  attained,  resulting  in  increased  satisfaction  to  the 
worker  and  increased  efficiency  in  the  work. 
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THE  SEXES 
• 

The  General  Problem. — The  literature  on  the  differences 
between  men  and  women  is  enormous.  The  subject  seems  of 
petennial  interest.  I he  centuries-old  popular  and  universal 
belief  in  the  inferiority  of  women,  both  physically  and  men- 
tally, has  gradually  been  broken  down  in  recent  times.  The 
vast  differences  in  mental  traits  have  shrunk  to  very  small  dif- 
ferences or  entirely  disappeared.  At  the  same  time  the  hy- 
pothesis of  the  greater  variability  of  the  male  sex  has  been 
maintained  in  order  to  account  for  the  seemingly  greater  num- 
ber of  eminent  men  than  women.  But  this  hypothesis  has  been 
challenged  and  data  presented  to  confute  it,  and  the  greater 
number  of  eminent  men  has  been  explained  on  the  basis  of 
greater  opportunity  for  male  eminence  and  restriction  of  emi- 
nence very  largely  to  masculine  walks  of  life.  This  chapter 
will  deal  with  a very  small  fraction  of  the  total  problem  of  sex 
differences,  namely  a comparison  of  the  sexes  on  intelligence 
tests.  We  shall  present  a sampling  of  the  data  available  and 
inquire  into  the  difference  between  the  sexes  and  the  compara- 
tive variability  of  the  sexes. 

Test  Results.  A survey  of  all  the  results  of  intelligence 
tests  shows  very  few  reports  giving  separate  findings  for  the 
two  sexes.  Most  workers  have  taken  for  granted  that  there 
are  no  real  differences  in  intelligence  between  boys  and  girls. 
In  the  establishment  of  age  or  grade  norms  for  intelligence 
tests,  most  workers  have  massed  boys  and  girls  together, 
tacitly  assuming  that  sex  makes  no  difference.  We  assign 
M.A.  from  score  without  regard  to  sex. 

Table  30  gives  a summary  of  the  chief  reports  of  group  in- 
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telligence  tests  where  the  difference  between  the  sexes  has  been 
made  a special  object  of  study.  If  we  examine  this  table,  we 
find  that  there  are  15  reports  in  which  the  differences  between 
boys  and  girls  in  central  tendency  are  noted.  Winsor  reports 
on  two  tests  and  one  of  the  Thorndike  reports  deals  only  with 
variability.  The  girls  are  superior  in  seven,  the  boys  in  four 
and  no  difference  is  reported  in  four.  The  four  reports  showing 
the  boys  superior  are  all  high  school  reports  and  several  of  our 
authors  point  out  that  the  slight  superiority  of  the  boys  is  prob- 
ably due  to  the  narrower  selection  of  boys  in  high  school,  the 
less  able  dropping  out  to  go  to  work  more  frequently  than  the 
less  able  girls.  The  seven  reports  showing  the  girls  superior 
aie  mainly  concerned  with  the  elementary  school  ages.  Sug- 
gested reasons  for  this  superiority  are  the  earlier  maturity  of 
girls,  the  greater  docility  of  girls  in  the  educational  regime  and 
hence  their  higher  scores  on  those  tests  influenced  by  educa- 
tional achievement.  No  real  difference  between  boys  and  girls 
is  found  on  the  Dearborn  Test  with  many  cases  ranging  in  age 
from  7 to  16,  on  the  Pintner  Non-Language  Test  at  ages  10 
and  12,  on  the  Beta  Test  as  reported  by  Winsor,  or  on  the 
Terman  Group  Test  with  high  school  children.  Even  where 
differences  in  central  tendency  are  reported  they  are  frequently 
small.  As  almost  every  author  points  out,  any  difference  which 
may  exist  is  small,  and  the  similarity  rather  than  the  difference 
is  the  sti  iking  phenomenon.  Small  differences  between  groups 
tested  may  easily  occur  owing  to  differences  in  the  selection  of 
samples.  But,  where  the  sampling  is  probably  most  similar 
for  both  sexes,  namely,  in  the  elementary  school  ages,  we  do 
find  the  preponderance  of  evidence  in  favor  of  the  girls.  The 
reports  which  find  no  difference  at  these  ages  are  those  of  Pint- 
ner (24)  and  Lincoln  (27),  and  it  is  to  be  noted  that  these 
authors  are  dealing  with  tests  that  have  much  less  verbal  ma- 
terial than  the  other  tests  in  which  the  girls  are  superior. 
These  results,  therefore,  fit  roughly  into  the  general  picture  of 
the  slight  superiority  of  the  female  in  verbal  material  (Good- 
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enough,  27),  whether  due  to  early  conditioning  or  to  an  in- 
herent difference  between  the  sexes  in  mental  traits. 

Again,  we  repeat,  the  difference  is  so  slight  that  for  educa- 
tional purposes  it  may  be  entirely  disregarded.  For  intelli- 
gence testing  purposes  with  our  present  rough  measures,  the 
difference  between  the  sexes  may  also  be  disregarded,  but  in 
more  accurate  work  in  the  future  we  may  have  to  introduce 
more  non-verbal  material  to  counteract  the  special  ability  of 
girls  in  verbal  material,  should  it  be  conclusively  proved  that 
they  do  possess  such  a special  ability. 

Variability. — As  regards  variability  in  intelligence  tests,  we 
find  from  our  table  that  nine  reports  discuss  this  problem. 
Seven  of  these  find  the  boys  more  variable,  one  the  girls  and 
one  (Winsor  on  Army  Beta)  that  the  variability  shifts  from 
sub-test  to  sub-test.  In  general,  therefore,  the  results  of  intelli- 
gence testing  seem  to  favor  the  theory  of  a slightly  greater 
variability  in  the  male  sex. 

High  and  Low  I.Q.s. — To  explain  the  supposedly  greater 
eminence  of  men,  the  hypothesis  of  the  greater  variability  of 
the  male  sex  has  been  suggested.  In  addition  to  this  it  has  been 
pointed  out  that  a greater  number  of  extreme  male  variants  at 
both  ends  of  the  distribution  would  readily  account  for  male 
superiority.  With  reference  to  general  intelligence,  then,  let  us 
enquire  whether  we  find  a greater  number  of  boys  with  very 
high  and  very  low  I.Q.s. 

Terman’s  data  (Terman  et  al.  25)  give  us  the  best  answer 
with  reference  to  very  high  I.Q.s.  In  his  search  for  children 
with  I.Q.s  above  130,  he  was  very  careful  to  avoid  any  sex 
preference.  Nevertheless,  his  main  experimental  group  of  643 
consisted  of  352  boys  and  291  girls,  that  is,  54.7  per  cent  boys 
and  45.3  per  cent  girls,  or  a ratio  of  12 1 boys  to  100  girls.  An 
addition  of  33  later  cases  reduced  this  ratio  to  116  boys  to  100 
girls.  Another  of  his  groups  has  a ratio  of  123.9  boys  to  100 
girls,  and  his  high  school  group  a ratio  of  212.3  boys  to  100 
girls.  The  well-known  excess  of  male  to  female  births  is  about 
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105  or  106  boys  to  100  girls.  But  allowing  for  this  excess  we 
still  find  a higher  ratio  for  boys  in  the  gifted  group. 

Terman  gives  the  percentages  of  each  sex  for  the  extremely 
high  I.Q.s  as  follows : 


l6o  Up  17O  Up  l8o  Up  IQOUp 

Boys  18.5  6.2  2.6  0.0 

Girls  16.5  7.2  2.0  1.0 


and  says  that  ‘ except  for  the  non-excess  of  boys  in  the  highest 
I Q-  ranSe>  the  facts  we  have  presented  are  in  harmony  with  the 
hypothesis  that  exceptionally  superior  intelligence  occurs  with 
greater  frequency  among  boys  than  girls."  Terman  discusses 
thoroughly  the  possibility  of  biased  selection,  the  sex  ratio  in 
the  families  studied,  and  the  differential  death  rate  of  embryos, 
and  he  concludes,  “the  true  cause  of  the  sex  ratio  cannot  be 
determined  from  our  data.  It  may  be  either  variability  or  the 
differential  death  rate  of  embryos.” 

Let  us  now  turn  to  the  other  end  of  the  distribution  and 
enquire  whether  we  find  a greater  number  of  males  of  very 
low  I.Q.  The  British  Mental  Deficiency  Committee  (Report, 
29)  probably  represents  the  most  careful  survey  of  a large  area. 
It  reports  the  incidence  of  idiots  30  per  cent  higher  for  boys 
than  for  girls.  Wallin  (30),  reporting  on  1019  cases  referred 
to  a psychological  clinic,  found  that  1.0  per  cent  of  the  boys 
and  0.9  per  cent  of  the  girls  had  I.Q.s  below  35.  With  another 
group  of  1,114  cases,  he  found  that  1.6  per  cent  of  the  boys 
and  0.9  per  cent  of  the  girls  had  I.Q.s  below  35.  In  Bridgman’s 
(29)  report  of  3,675  clinic  cases,  we  find  1.5  per  cent  males 
and  1.2  per  cent  females  diagnosed  as  idiots.  But,  Holling- 
worth  (22)  found  only  6.4  per  cent  of  the  boys  and  7.8  per  cent 
of  the  girls  with  I.Q.s  below  35  among  769  cases  presented  for 
examination.  She  presents  data  to  show  that  fewer  girls  are 
segregated  than  boys  and  that  the  girls  who  are  segregated 
escape  longer  than  do  the  boys.  She  points  out  the  impossi- 
bility of  accepting  data  from  institutions  as  proving  the 
greater  number  of  male  feebleminded.  The  only  evidence  of 
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a preponderance  of  male  idiots  rests  then  upon  such  a survey 
as  carried  out  by  the  British  Mental  Deficiency  Committee, 
and  it  fits  into  the  general  theory  of  greater  male  variability 
in  general  intelligence  with  a preponderance  of  males  at  both 
extremes  of  the  distribution. 

Special  Tests. — There  are  a great  number  of  other  reports 
on  sex  differences  dealing  with  all  sorts  of  tests.  As  they  are 
not  all  general  intelligence  tests,  we  can  only  deal  briefly  with 
some  of  them.  Pintner  and  Anderson  (17)  found  no  sex  dif- 
ferences in  the  Healy  Picture  Completion  Test.  McFarlane 
(25)  found  boys  in  general  superior  to  girls  in  tests  of  prac- 
tical intelligence.  In  number  or  arithmetical  tests  boys  are 
frequently  found  to  be  superior,  whereas  in  language  tests  girls 
are  generally  superior,  as  also  in  tests  of  memory.  It  would 
seem,  therefore,  that  within  the  range  of  those  types  of  ma- 
terial usually  used  in  intelligence  tests,  there  may  be  sex  dif- 
ferences which  disappear  in  the  composite  known  as  general 
intelligence.  Whether  these  differences  are  due  to  early  condi- 
tioning or  whether  they  are  native  has  not  been  determined. 

Conclusions. — This  brief  survey  of  sex  differences  in  general 
intelligence  leads  us  to  the  conclusion  that  no  real  difference 
has  been  as  yet  determined.  If  there  is  one,  it  may  be  a slight 
superiority  of  girls  in  verbal  intelligence  tests.  Boys  would 
seem  to  be  slightly  more  variable  than  girls,  and  boys  seem  to 
be  somewhat  more  numerous  at  the  extreme  ends  of  the  distri- 
bution of  intelligence.  All  of  these  differences  in  central  tend- 
ency and  variability  appear  to  be  extremely  small.  Differences 
in  special  traits  may  be  present  and  remain  to  be  more  thor- 
oughly investigated.  For  educational  purposes,  the  differences 
in  central  tendency  and  variability  are  so  small  as  to  be  of 
no  significance. 
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CHAPTER  XXIV 


THE  INHERITANCE  OF  INTELLIGENCE 

The  Pioneer  Work  of  Galton. — That  all  sorts  of  traits, 
physical  as  well  as  mental,  are  inherited  is  a truism  at  the 
present  time.  The  work  of  the  biologist  has  now  gone  far 
beyond  establishing  the  fact  of  inheritance.  He  is  investigat- 
ing and  throwing  light  upon  the  mechanism  of  inheritance. 
The  biologist  has  for  the  most  part  been  concerned  with  physi- 
cal characteristics.  The  laws  governing  the  transmission  of 
such  traits  are  equally  true  for  mental  traits. 

The  pioneer  work  in  the  study  of  the  inheritance  of  mental 
characteristics  was  done  by  Galton  (69,  74,  83),  the  founder 
of  the  eugenics  movement.  He  begins  his  book,  ‘‘Hereditary 
Genius,”  with  this  significant  sentence,  “I  propose  to  show  in 
this  book  that  a man’s  natural  abilities  are  derived  by  inherit- 
ance, under  exactly  the  same  limitations  as  are  the  form  and 
physical  features  of  the  whole  organic  world.”  His  work  is  a 
study  of  the  family  history  of  977  eminent  men.  He  finds  that 
these  men  had  332  eminent  fathers,  brothers  or  sons  and  203 
eminent  grandfathers,  grandsons,  uncles  or  nephews,  that  is,  a 
total  of  535  eminent  relatives.  The  probable  number  of  emi- 
nent relatives  for  977  average  men  is  estimated  at  4.  Other 
studies  by  Galton  deal  with  the  inheritance  of  scientific  apti- 
tude, artistic  ability,  as  well  as  with  such  physical  traits  as 
stature,  eye  color  and  certain  diseases.  Further  studies  of  emi- 
nent men  were  later  made  by  Cat  tell  (03)  and  Ellis  (04). 

We  may  say  that  Galton's  work  contained  the  elements  of 
two  methods  for  the  study  of  inheritance,  namely,  the  family 
history  method,  and  the  correlational  method.  The  family  his- 
tory method  is  a detailed  study  of  all  the  members  of  a par- 
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ticular  family  group,  in  order  to  show  the  repeated  occurrence 
of  a given  trait  in  the  family  group.  If  the  trait  is  present  in 
several  generations,  the  chances  are  that  it  is  inherited.  The 
correlational  method,  on  the  other  hand,  concerns  itself  with 
showing  that  related  individuals  are  more  alike  with  reference 
to  certain  traits  than  are  unrelated  individuals.  This  resem- 
blance is  generally  expressed  by  a coefficient  of  correlation. 
We  shall  survey  the  evidence  for  the  inheritance  of  intelligence 
as  offered  by  these  two  methods. 

The  Family  History  Method. — Apart  from  Galton’s  work 
dealing  with  the  family  histories  of  eminent  British  men,  the 
first  extensive  study  by  the  family  history  method  was  made 
by  Dugdale  (77)  in  America.  It  is  doubtful  whether  this  work 
was  due  to  the  influence  of  Galton.  The  work,  however,  is  im- 
portant, because  it  later  stimulated  many  other  studies  in  this 
country.  Dugdale  shows  how  the  “Jukes”  family,  descended 
from  Max  Jukes  in  the  eighteenth  century,  increased  and  mul- 
tiplied, always  exhibiting  the  three  traits  of  prostitution,  crime 
and  pauperism.  Dugdale  tends  to  speak  of  these  three  factors 
as  if  they  were  directly  inherited.  We  would  be  inclined  now 
to  say  that  the  descendants  of  Max  Jukes  inherited  certain 
mental,  moral  and  physical  traits  which  would  lead  to  crime, 
prostitution  and  pauperism  in  the  ordinary  environment  of 
civilized  life. 

It  is  of  interest  to  note  here  the  continuance  of  the  Jukes 
family  in  the  twentieth  century.  Estabrook  (16)  went  over 
Dugdale’s  work  and  brought  the  family  history  down  to  1915. 
While  Dugdale’s  genealogy  includes  709  persons,  Estabrook’s 
contains  2,820.  Of  this  number  Estabrook  estimates  that  13 1 
or  4//2  per  cent  were  so  feebleminded  as  to  need  custodial  care. 
Of  the  1,258  descendants  living  in  1915  he  estimates  that  no 
were  mentally  defective,  83  intemperate  and  171  industrious. 
Some  members  of  the  family  had  emigrated  to  a different  sec- 
tion of  the  country,  but  the  changed  environment  seemed  to 
lead  to  no  improvement  so  long  as  members  of  the  old  stock 
intermarried.  Improvement  of  the  old  stock  took  place  by 
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out-breeding  into  better  stocks.  Estabrook  feels  that  the  out- 
standing characteristic  of  the  family  is  feeblemindedness,  al- 
though many  individuals  do  not  show  that  degree  of  mental 
defect  which  at  present  is  supposed  to  require  custodial  care. 

1 his  work  of  Dugdale  stimulated  many  other  workers,  so 
that  we  have  to-day  numerous  family-history  studies  showing 
the  inheritance  of  all  sorts  of  mental  and  physical  character- 
istics. I" or  our  purpose  we  need  only  mention  some  of  the 
studies  showing  the  inheritance  of  intelligence  or  lack  of  intel- 
ligence. Goddard’s  (14)  study  of  the  Kallikak  Family  is  one 
of  the  most  interesting  of  these.  Beginning  with  a feeble- 
minded girl  in  an  institution  for  mental  defectives  the  family 
tree  was  traced  back  to  the  time  of  the  Revolution.  Here  we 
find  the  illegitimate  mating  of  a normal  man  with  a feeble- 
minded woman  leading  to  a long  line  of  feebleminded  indi- 
viduals. A later,  legitimate  mating  of  the  same  man  with  a 
woman  of  superior  intelligence  leads  to  a long  line  of  highly  in- 
telligent and  more  or  less  eminent  individuals.  Goddard  (14) 
also  presents  the  family  histories  of  327  feebleminded  cases. 
The  evidence  here  presented  for  the  inheritance  of  feeble- 
mindedness is  very  impressive.  As  Goddard  says,  ‘‘One  hun- 
dred sixty-four  or  54  per  cent  of  the  remaining  300  histories 
show  other  feebleminded  persons  in  such  numbers  or  in  such 
relation  to  the  individual  case  studied  as  to  leave  no  doubt  of 
the  hereditary  character  of  the  mental  defect.  In  these  cases  it 
is  evident  from  the  charts  themselves  that  we  are  dealing  with 
a condition  of  mind  or  brain  which  is  transmitted  as  regularly 
and  surely  as  color  of  hair  or  eyes.  Thirty-four  cases,  11.3 
per  cent,  have  been  grouped  under  the  head  of  Probably  Hered- 
itary. The  charts  of  these,  while  not  showing  so  certainly  as  in 
the  former  group  the  hereditary  nature  of  the  trouble,  yet  have 
a high  degr ee  of  ptobability  and  may  be  considered  hereditary.” 

The  type  of  family-history  study  represented  by  Goddard’s 
work  has  been  repeated  by  numerous  workers.  The  “Win” 
tribe,  an  Indian-negro-white  mixture,  has  been  described  by 
Estabrook  and  McDougle  (26).  The  authors  assume  that  the 
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original  white  stock  was  normal  and  that  the  level  of  intelli- 
gence was  lowered  by  the  mixing  of  negro  and  Indian  blood. 

In  a study  of  one  thousand  cases  of  young  repeated  offenders 
Spaulding  and  Healy  (14)  show  the  inheritance  of  mental  and 
physical  defects,  but  find  no  evidence  of  the  inheritance  of 
criminalistic  traits  as  such.  The  mental  make-up  of  families 
containing  congenitally  deaf  children  was  studied  by  Pintner 
and  Osborn  (19).  Altogether  520  individuals  were  included. 
As  many  individuals  as  possible  were  given  intelligence  tests 
and  the  results  of  such  tests  revealed  a large  percentage  of  poor 
intelligence. 

The  Correlational  Method. — The  use  of  the  coefficient  of 
correlation  to  express  the  amount  of  resemblance  in  any  trait 
among  related  individuals  offers  a simple  and  valuable  measure 
for  the  study  of  heredity.  If  the  coefficient  is  low  and  ap- 
proaches zero,  there  is  no  resemblance  in  the  trait  in  question 
among  the  individuals  compared.  Chance  pairs  of  unrelated 
individuals  show  zero  correlations  for  psychological  traits,  be- 
cause there  is  no  factor  at  work  making  for  a resemblance 
among  such  chance  selections  of  individuals.  If,  now,  there  is 
a greater  resemblance  among  related  than  among  unrelated  in- 
dividuals, this  will  show  itself  in  the  higher  correlation  among 
the  related  individuals.  And  we  find  such  higher  correlations 
among  related  individuals.  This  does  not  constitute  a proof 
that  heredity  is  the  factor  causing  the  resemblance,  but,  since 
the  two  groups  are  the  same  in  every  respect  except  in  the  mat- 
ter of  1 elationship  or  non-relationship,  it  would  seem  that  the 
factor  of  heredity  is  the  cause  of  the  resemblance. 

Pearson  (04)  gives  the  following  correlations  for  certain 
physical  traits: 

Color  of  eyes  . 

Height  

Height  

Cephalic  index 
Color  of  hair  . 


brothers 
brothers 
father  and  son 
brothers 
brothers 


•52 

•50 

•30 

•49 

•55 
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For  certain  mental 

characteristics  we 

have 

the  following 

correlations : 

Vivacity 

Brothers 

47 

Sisters 

•43 

Brother 
and  Sister 

.49 

Self-assertiveness 

53 

•44 

•52 

Introspection  . . . 

59 

•47 

•63 

Popularity  

50 

•57 

•49 

Conscientiousness 

59 

.64 

•63 

Temper  

5i 

•49 

•51 

Ability  

46 

•47 

•44 

Handwriting  . . . 

53 

•56 

.48 

Average  

52 

•5i 

•52 

These  are  samples  of 

Pearson’s  correlations. 

He  finds  the 

means  for  physical  characteristics  and  for  mental  characteris- 
tics to  be  about  the  same,  namely,  .50,  and  hence  he  concludes 
that  mental  characteristics  are  inherited  in  the  same  way  as  are 
physical  characteristics. 

With  reference  to  deafness,  Schuster  (05)  finds  the  resem- 
blance between  fathers  and  children  to  vary  from  .46  to  .62, 
and  between  mothers  and  children  from  .45  to  .62.  Earle  (03) 
found  the  correlation  between  children  of  the  same  family  for 
spelling  to  be  .50.  Starch  (17)  gave  educational  and  psycho- 
logical tests  to  18  pairs  of  adult  siblings  who  were  university 
students.  The  average  of  15  correlations  for  the  educational 
tests  is  .42.  The  four  psychological  tests  give  an  average  co- 
efficient of  .38.  “The  resemblance  of  siblings  is  apparently  no 
greater  in  those  mental  traits  which  are  directly  affected  by 
school  work  than  in  those  which  are  not  so  affected.  This 
seems  to  indicate  that  the  mental  similarities  of  children  of  the 
same  parents  are  due  primarily  to  heredity  rather  than  to  sim- 


ilarity of  environment,  since  the  resemblance  is  no  greater  in 
those  traits  which  are  more  directly  affected  by  environment.” 

Pintner  (18),  using  a combination  of  six  mental  tests,  found 
the  following  coefficients  of  association  (Yule’s  Q)  for  siblings 
and  non-siblings: 
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Q No.  of  Pairs 

School  A 47  91 

School  B 28  89 

Both  schools 39  180 

Chance  selection  of  non-siblings 14  151 


Another  chance  selection  of  non-siblings.  . 19  300 

The  Pearson  coefficient  for  180  pairs. of  siblings  is  .22. 

The  results  of  the  correlational  method  with  more  modern 
tests  of  general  intelligence  have  been  summarized  in  Tables 
31  and  32.  The  first  table  shows  us  the  results  for  twins  where 
the  resemblance  is  high ; the  next  table  for  siblings,  where  the 
resemblance  is  less. 

table  31 

The  Resemblance  Between  Twins 


Author 

r 

n 

Tests 

Comments 

Thorndike  (05) 

.69  to  .90 

50 

Various 

Siblings  .29  to 

•32 

•83 

. . 

Various 

Younger  Twins 

.70 

Various 

Older  twins 

Merriman  (24). 

.81 

47 

Binet 

Ages  5-9 

.76 

58 

Binet 

Ages  10-16 

.78 

28 

Beta 

Ages  5-9 

.66 

48 

Beta 

Ages  10-16 

.80 

54 

N.  I.  T. 

Ages  5-10 

.87 

89 

N.  I.  T. 

Ages  1 1— 1 8 

Wingfield  (28) . 

•75 

102 

N.  I.  T.  & 

Multi-Mental 

All  pairs 

.70 

57 

N.  I.  T.  & 

Multi-Mental 

Fraternal  twins 

.90 

45 

N.  I.  T.  & 

Multi-Mental 

Identical  twins 

Holzinger  (29) . 

.88 

50 

Binet  I.Q. 

Identical  twins 

.92 

50 

Otis  I.Q. 

Identical  twins 

.63 

52 

Binet  I.Q. 

Fraternal  twins 

.62 

52 

Otis  I.Q. 

Fraternal  twins 
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If  we  glance  at  the  coefficients  of  correlation  in  Table  31  we 
note  that  they  range  from  .62  to  .92.  All  of  the  workers  divide 
the  twins  into  older  and  younger  and  they  find  no  tendency  for 
the  coefficient  to  rise  with  the  older  twins  due  to  a longer 
period  of  similar  environment.  Wingfield’s  division  into  fra- 
ternal and  identical  shows  an  extremely  high  coefficient  for 
identical  twins.  In  general  we  may  think  of  a coefficient  of 
• 75  us  representing  the  resemblance  between  twins. 

Let  us  turn  now  to  Table  32  which  summarizes  the  results 
for  siblings.  Here  our  coefficients  range  from  .27  to  .68.  The 
central  tendency  of  these  coefficients  is  about  .50.  Wherever 
the  author  reports  comparisons  with  non-sibling  groups,  we 
find  the  coefficients  drop  down  to  zero.  Hildreth  (25)  tested 
the  children  in  an  orphanage  and  found  a correlation  of  .32 
for  253  pairs  of  sibs.  For  78  pairs  of  sibs  reared  apart  the  cor- 
relation was  .24,  which  is  somewhat  less  than  .32  for  all  sibs, 
but  still  not  nearly  zero.  In  addition,  she  found  a correlation 
•IO  f°r  unrelated  children  reared  in  the  same  environment 
(the  orphan  home)  for  10  to  25  per  cent  of  their  lives,  and  a 
correlation  of  .17  for  unrelated  children  reared  in  the  same 
environment  for  50  to  100  per  cent  of  their  lives.  If  sibs  are 
reared  apart,  they  do  resemble  each  other  in  intelligence ; if 
non-sibs  are  reared  together,  they  do  not  resemble  each  other 
in  intelligence.  Thorndike’s  (28)  study  deals  with  high  school 
children  only.  He  concludes  it  with  this  paragraph:  “If  we 
may  accept  Pearson’s  results  for  the  resemblance  of  siblings  in 
eye  color,  hair  color,  and  cephalic  index,  and  regard  .52  ± .016 
as  the  resemblance  in  traits  entirely  free  from  environmental 
influence,  we  may  infer  that  the  influence  upon  intelligence  of 
such  similarity  in  environment  as  is  caused  by  being  siblings 
two  to  four  years  apart  in  age  in  an  American  family  to-day  Is 
to  raise  the  correlation  from  .52  to  .60.” 

Finally  we  have  one  study  of  resemblance  beyond  the  first 
degree  of  relation.  Dexter  (24)  finds  a correlation  of  .22  for 
131  pairs  of  cousins  tested  by  means  of  intelligence  tests. 


TABLE  32 

Resemblance  Between  Siblings 
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If  now  we  sum  up  the  results  of  these  correlational  studies, 
we  find  we  have  a hierarchy  of  coefficients  like  this : — 


Identical  twins 90 

All  twins 75 

Fraternal  twins 70 

Siblings  50 

Cousins  20 

Unrelated  individuals 00 


And  this  is  exactly  the  hierarchy  we  should  expect  to  find,  if 
heredity  were  an  important  factor  in  intelligence.  At  the  same 
time  these  findings  are  no  proof  of  the  inheritance  of  intelli- 
gence, because  this  hierarchy  of  coefficients  corresponds  also 
to  the  degree  of  similarity  of  environment  usually  found  among 
the  various  groups  of  individuals.  All  that  we  can  claim  is 
that  our  correlations  agree  perfectly  with  the  hypothesis  that 
intelligence  is  inherited  in  the  same  way  as  physical  character- 
istics are  inherited. 

Other  Results. — There  are  other  studies  which  are  neither 
family  history  studies  nor  correlational  studies.  Some  of  these 
are  studies  of  pairs  of  twins  separated  at  an  early  age.  If 
intelligence  is  inherited  and  if  twins  are  very  much  alike  in 
intelligence,  then  they  should  be  similar  in  intelligence,  even 
though  separated  at  an  early  age  and  brought  up  in  different 
circumstances.  Three  pairs  of  twins  have  been  studied  by 
Newman  (29)  and  one  by  Muller  (25).  In  all  these  cases  the 
twins  were  reared  apart,  Muller’s  cases  being  separated  at  two 
weeks  old  and  not  meeting  until  18  years  old.  Two  pairs  dif- 
fered by  12  points  in  I.Q.  In  each  case  the  twin  having  the 
higher  I.Q.  was  brought  up  in  the  better  environment.  In  an- 
other case  one  twin  had  a year  more  of  formal  education  and 
showed  a difference  of  plus  three  months  on  the  Binet  Scale 
and  plus  16  months  on  the  Stanford  Achievement  Test,  thus 
showing  a much  greater  gain  in  education  than  in  intelligence. 
The  last  pair  both  scored  very  high  in  intelligence  within  a few 
points  of  each  other  on  two  group  intelligence  tests.  All  of 
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these  four  pairs  were  identical  twins.  The  greatest  divergence 
reported  is  12  points  in  I.Q.  This  is  not  great.  In  no  case  did 
environmental  influences  make  one  twin  superior  and  the  other 
dull,  i.e.,  cause  a difference  of  30  or  40  points  in  I.Q.  All  of 
the  differences  reported  might  readily  occur  with  a correlation 
of  .9  for  identical  twins.  We  must  remember  that  there  is  no 
necessity  for  identical  twins  to  test  exactly  alike.  There  is 
some  suggestion  that  better  education  produces  a slight  increase 
in  I.Q.,  but  on  the  whole  these  four  cases  fit  well  into  the  theory 
of  general  intelligence  being  largely  inherited.  We  are  able  to 
detect  this  in  spite  of  our  rough  measures  of  intelligence. 

Cobb  and  Hollingworth  (25)  studied  the  siblings  of  a group 
of  children  of  high  I.Q.  This  group  was  especially  chosen  for 
their  very  high  I.Q.s,  the  average  being  154.  The  average  of 
the  siblings  was  129.  The  sibs  of  those  having  I.Q.s  above  150 
had  an  average  I.Q.  of  133,  for  those  below  150  the  average  was 
124.  As  would  be  anticipated,  there  is  a marked  regression  of 
the  sibs  toward  the  mean  of  the  general  population,  but  “those 
who  test  in  the  best  0.5  per  cent  of  intelligence  have  siblings  all 
within  the  upper  50  per  cent.”  If  we  pick  children  of  very 
high  I.Q.,  naturally  their  siblings  will  be  lower,  since  the  cor- 
relation between  siblings  is  only  .5.  So  Moorrees  (24)  started 
with  children  of  very  low  I.Q.  in  an  institution,  median  I.Q.  29, 
and  found  that  the  median  I.Q.  of  the  parents  was  63. 

A somewhat  different  type  of  study  has  been  made  by  Hirsch 
(28).  He  studied  1,945  East  Kentucky  mountaineers.  He 
found  an  average  I.Q.  of  79  on  group  intelligence  tests.  He 
believes  this  low  mentality  is  due  to  selective  migration  and 
close  inbreeding  over  a long  period  of  time.  He  presents  evi- 
dence to  show  the  migration  of  the  better  types  and  the  nu- 
merous cousin  marriages  among  those  who  have  been  left 
behind. 

Social  Status. — Indirectly  the  factor  of  heredity  can  be  seen 
at  work  in  the  differences  in  intelligence  found  among  children 
of  different  social  status.  In  the  long  run  those  possessing 
superior  intelligence  will  in  general  tend  to  occupy  the  higher 
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types  of  positions  in  the  world,  and  those  possessing  inferior 
intelligence  will  gravitate  towards  the  lower  occupations.  Since 
children  tend  to  inherit  the  same  kind  of  intelligence  as  their 
parents,  we  ought  to  find  differences  in  the  intelligence  of  chil- 
dren as  we  proceed  from  the  lower  to  the  higher  occupations  of 
their  parents.  The  results  of  many  workers  show  this  to  be 
the  case. 

Table  33  attempts  to  summarize  several  reports.  The  classi- 
fication of  occupations  differs  somewhat  from  one  report  to 
another,  hence  the  many  blank  spaces  in  our  table.  Further- 
more, the  reader  must  note  that  some  of  the  reports  are  in 
terms  of  median  or  average  I.Q.,  others  in  per  cents  above  the 
median  and  still  others  in  raw  score.  Hence  the  actual  num- 
bers in  the  table  are  to  be  disregarded.  The  main  thing  to  be 
noted  is  the  trend  of  the  values  as  we  run  down  from  the  top 
to  the  bottom  of  each  column.  This  trend  is  obviously  from 
high  to  low  as  we  go  down  the  columns.  Now  this  trend  is 
present  at  the  earliest  ages  in  the  pre-school  child  and  persists 
through  elementary,  high  school  and  college.  Our  college  data 
are  the  least  satisfactory  and  are  based  on  very  few  cases,  and 
of  the  three  reports  two  are  from  the  same  college.  The  gen- 
eral picture,  however,  is  clear.  The  I.Q.  of  the  child  corre- 
sponds to  the  parental  occupation,  and  this  is  as  true  of  very 
young  children  as  of  older  children.  The  Haggerty  and  Nash 
(24)  report  includes  both  high  school  and  elementary  children 
and  a comparison  between  the  I.Q.s  of  these  groups  is,  there- 
fore, possible.  We  note  the  selective  influence  of  the  high 
school  by  the  higher  median  I.Q.s  for  all  occupations,  and  the 
narrower  range  of  I.Q.s.  Furthermore,  children  of  unskilled 
laborers  are  not  now  at  the  bottom.  Relatively  few  of  these 
go  to  high  school  and  then  only  the  brighter  ones.  The  value 
of  the  pre-school  results  is  to  show  that  these  differences  in 
I.Q.s  of  occupational  groups  are  not  caused  by  education. 
They  exist  in  marked  degree  even  before  the  child  comes  to 
school. 

Two  reports  by  English  workers  differ  so  much  in  occupa- 
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tional  classification  that  they  could  not  be  summarized  in 
Table  33.  They  are,  therefore,  presented  separately  in  Table 
34.  The  Duff  and  Thomson  (23)  report  includes  all  children 
of  ages  11  and  12  in  the  county  of  Northumberland,  excluding 
Newcastle.  The  Macdonald  (25-26)  report  deals  with  chil- 
dren of  ages  11  to  13  in  the  Isle  of  Wight.  The  similarity  of 
the  two  reports  is  striking,  and  the  general  picture  is  the  same 
as  that  in  Table  33  for  the  United  States  and  Canada. 

table  34 

Intelligence  of  Children  by  Parental  Occupation 

(England) 

Duff  and 
Thomson  (23) 

Occupation  Mean  I. Q. 

Professional  112.2 

Managers 110.0 

Higher  commercial 109.3 

Army,  navy,  police,  post 105.5 

Shopkeepers  105.0 

Engineers  102.9 

Foremen  102.7 

Ship  builders , . . . 

Building  trades 102.0 

Metal  workers 100.9 

Miscellaneous  industrial 100.6 

Miners,  quarrymen 97.6 

Seamen  

Agriculture 97.6 

Laborers 96.0 


M acdonald 
(25-26) 
M ean  J.Q. 
107 
109 
103 

100 

101 
101 
103 

99 

99 


99 

98 

97 

97 

96 


n 


13,419 


i,°47 


We  have  stressed  the  fact  of  the  importance  of  the  Good- 
enough  (28)  report  for  pre-school  children.  Gesell  and  Lord 
(27)  confirm  these  results  by  their  comparison  of  eleven  pairs 
of  nursery  school  children,  one  of  each  pair  being  from  a 
wealthy  and  the  other  from  a poor  home.  We  still  need  a study 
based  upon  infants  to  round  out  this  work. 
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Goodenough  (27)  has  attacked  the  problem  from  a slightly 
different  angle  by  asking  whether  the  education  of  the  mother, 
who  spends  more  time  with  the  child,  correlates  higher  with 
the  child’s  intelligence  than  does  the  education  of  the  father. 
Her  cases  number  380  children  from  18  to  54  months.  She 
finds  no  difference  between  the  correlations  of  the  two  parents 
and  concludes  that  the  results  of  the  test  are  largely  determined 
by  heredity. 

Another  way  of  showing  the  relationship  between  the  intelli- 
gence of  the  child  and  the  social  status  of  the  family  is  by 
means  of  correlations.  We  have  four  such  reports : 

r n 

Chapman  and  Wiggins 


(25)  + .32  632  I Q-  on  N.  I.T. 

Stroud  (28)  -j-  .25  1,057  Tax  assessment  and  I.Q. 

Chauncey  (29) +.21  113  Grade  VIII.  Sims’ score. 

-j-  .19  130  Grade  IX.  Sims’  score. 

Sirkin  (29)  + .36  845  Grade  IV 

-f-  .43  850  Grade  V 

-f-  .39  682  Grade  VI 


These  correlations  are  low,  but  positive.  The  measures  of 
social  status  are  probably  not  very  accurate.  Stroud  (28)  uses 
objective  data  in  his  tax  assessments,  but  notes  the  limited 
range,  which  reduces  his  correlation.  The  Sirkin  (29)  data 
are  for  Prussian  children.  Taken  as  a whole  the  results  fit  into 
the  hypothesis  of  inherited  intelligence. 

Terman’s  (25)  gifted  children  had  a much  larger  percentage 
of  fathers  in  higher  occupational  groups  as  compared  with  the 
general  population  from  which  they  were  chosen: 


Gifted 

General 

Per  Cent 

Per  Cent 

Professional 

2.9 

Public  Service  

4-5 

3-3 

Commercial 

46.2 

36.1 

Industrial  

20.2 

57-7 
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Duff’s  (29)  comparison  of  an  intelligent  group  (I.Q.  above 
*35 ) with  a control  group  (I.Q.  100)  showed  the  following 
percentages  of  parental  occupations : 


Intelligent 
Per  Cent 

Industry — higher  6 

Professional  j ^ 

Industry — lower 27 

Clerical  

Skilled 


9 

9 


Total  higher 64 


Semi-skilled 


30 


Unskilled 6 

Total  lower 36 


Control 
Per  Cent 

o 

o 

12 

8 

8 

28 

50 

23 

73 


Similarly  Allen  (26)  investigating  49  families  each  of  which 
contained  a gifted  child  with  I.Q.  above  132  found  70  per  cent 
of  the  fathers  in  the  highest  group  of  Taussig’s  classification. 
And  Jones  and  Carr-Saunders  (26-27)  find  that  the  I.Q.  of 
orphan  children  correlates  with  parental  occupation  just  as  it 
does  with  children  not  in  orphanages,  although  the  orphan  child 
has  largely  the  same  school  and  “home  experiences. 

We  may  sum  up  these  studies  of  the  relationship  of  the  in- 
telligence of  the  child  to  the  occupational  or  social  status  of 
the  parent  by  saying  that  they  fit  in  very  well  with  the  theory 
that  intellectual  potentiality  is  largely  inherited.  As  we  have 
seen  in  a previous  chapter,  the  I.Q.  is  not  wholly  impervious  to 
environmental  influence,  yet  on  the  whole  it  seems  to  measure 
roughly  that  potentiality  for  intellectual  development  which 
seems  to  be  inherited. 

\\  e must  remember,  of  course,  that  the  occupational  status 
of  an  individual  is  by  no  means  a sure  guide  to  his  mentality. 
It  is  only  in  a general  sense  that  occupational  status  correlates 
with  mental  ability.  The  distribution  of  children  in  all  occu- 
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pational  groups  runs  from  very  low  to  very  high  intelligence. 
Since  it  is  the  duty  of  education  to  make  the  most  of  all  the 
mental  ability  of  all  the  pupils,  educational  classification  ac- 
cording to  social  status  is  not  justified.  The  brighter  children 
in  the  lower  social  groups  should  be  given  just  as  much  oppor- 
tunity as  they  can  profit  by.  The  road  through  high  school 
and  college  should  be  open  to  all  who  have  the  intelligence  and 
the  interest  to  travel  along  it. 

Race  Mixtures. — The  results  of  the  inheritance  of  general 
intelligence  seem  also  to  appear  in  a general  way  in  tests  of 
mulattoes  and  pure  negroes.  If  colored  subjects  are  classified 
according  to  skin  color,  the  intelligence  of  the  lighter  negroes  is 
superior  to  that  of  the  darker  negroes.  The  greater  the  mix- 
ture of  white  blood,  the  higher  the  intelligence  of  the  group 
becomes.  Thus  Ferguson  (21),  summarizing  the  army  results, 
says,  “a  summary  of  the  test  results  indicates  that  roughly  20 
per  cent  of  the  pure  negroes,  25  per  cent  of  the  negroes  three- 
fourths  pure,  30  per  cent  of  the  true  mulattoes  and  35  per  cent 
of  the  quadroons  equal  or  exceed  the  average  score  of  com- 
parable whites.”  A rougher  classification  into  two  groups, 
lighter  and  darker,  gives  the  same  results.  “The  lighter  class 
contained  those  whose  color  indicated  that  they  were  true 
mulattoes  or  persons  of  a larger  proportion  of  white  blood  than 
true  mulattoes.  The  darker  class  contained  pure  negroes  and 
those  whose  skin  color  indicated  that  they  had  a smaller  pro- 
portion of  white  blood  than  true  mulattoes.  The  classifica- 
tion was  made  by  the  various  examiners  of  the  groups.  In 
Alpha  the  lighter  negroes  obtained  a median  score  of  50 ; the 
darker  obtained  a median  of  30.  In  Beta,  the  lighter  negroes 
obtained  a median  score  of  36 ; the  darker  obtained  a median  of 
29.”  Similar  facts  are  also  shown  by  Ferguson  (16)  with  ref- 
erence to  negro  children  in  Virginia  when  tested  by  several 
mental  tests.  When  classified  into  four  groups  according  to 
skin  color,  he  found  that  the  average  scores  on  the  tests  in- 
creased from  the  darkest  up  to  the  lightest  groups. 

Garth  (21,  22)  has  shown  the  general  superiority  of  mixed 
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to  full  blood  Indians  on  several  mental  tests.  The  mixed  blood 
group  is  ii  per  cent  better  than  the  full  blood  group  in  per- 
forming tests  of  higher  mental  processes.  The  difference  in 
performance  between  the  mixed  and  full  bloods  does  not  seem 
to  be  so  marked  or  so  clearly  defined  as  is  the  case  with  the 
light  and  dark  negroes.  Garth  is  not  sure  whether  we  have 
here  a racial  difference  or  merely  a difference  due'  to  nurture. 

I he  Indian  has  also  been  studied  by  Hunter  (22),  who  shows 
that  the  ability  involved  in  the  Otis  test  decreases  with  a de- 
crease in  the  amount  of  white  blood.  A gradual  decrease  in 
ability  from  the  quarter  to  the  full  blood  is  shown  on  the  in- 
telligence test  scores  as  follows : 


Blood 

*/2  Blood 

24  Blood 

Full  Blood 

25  percentile  . 

• • 77 

68 

56 

36 

Median  

. . 109 

9i 

78 

67 

75  percentile  . 

. . 128 

118 

108 

94 

In  the  case  of  the  negro  and  perhaps  in  the  case  of  the 
Indian  we  have  a race  of  inferior  intelligence  as  measured  by 
our  present  intelligence  tests  when  compared  with  American 
whites.  The  greater  the  amount  of  white  blood  entering  into 
the  various  mixtures  of  the  two  races  the  greater  is  the  intelli- 
gence of  the  resulting  progeny,  and  this  takes  place  because  of 
the  inheritance  of  mental  ability. 

Summary. — Although  the  belief  in  the  inheritance  of  men- 
tal ability  may  be  old,  it  is  only  during  the  last  century  that 
we  have  accumulated  scientific  evidence  of  importance.  This 
evidence  takes  the  form  of  family-history  investigations  and 
measures  of  amount  of  resemblance  between  related  indi- 
viduals. All  sorts  of  mental  traits  as  well  as  that  complex  of 
traits  called  general  intelligence  are  inherited  in  the  same  way 
as  purely  physical  traits.  The  potency  of  environment  is  not 
nearly  so  great  as  is  commonly  supposed.  Intelligence  tests 
have  done  much  to  show  that  all  children  are  not  created  free 
and  equal  with  respect  to  their  mental  abilities.  A child’s  abil- 
ities are  determined  by  his  ancestors,  and  all  that  environ- 
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ment  can  do  is  to  give  opportunity  for  the  development  of 
his  potentialities.  It  cannot  create  new  powers  or  additional 
abilities.  This,  then,  is  the  main  function  of  education,  to 
measure  the  inherited  capacities  of  the  child  and  to  so  ar- 
range the  environment  as  to  give  full  opportunity  for  all  these 
capacities  to  develop  to  the  uttermost. 
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CHAPTER  XXV 


MISCELLANEOUS 

Intelligence  tests  are  now  being  used  in  so  many  investiga- 
tions that  we  have  accumulated  a mass  of  information  on  vari- 
ous relationships  between  intelligence  and  other  factors.  The 
topics  of  this  chapter  do  not  fit  readily  into  any  other  chapter 
of  the  book.  They  are  not  logically  related,  and  hence  this 
chapter  will  be  scrappy  and  fragmentary  in  nature,  but  it  will 
give  the  reader  an  idea  as  to  how  widespread  the  use  of  intelli- 
gence tests  has  been.  In  no  sense  is  this  chapter  meant  to  be 
exhaustive.  We  shall  merely  attempt  to  give  indications  of 
the  type  of  work  that  has  been  done  and  refer  to  a few  of  the 
workers. 

Physical  Characteristics.* — There  seems  to  be  practically 
no  correlation  between  height  or  weight  and  intelligence  when 
C.A.  is  kept  constant.  The  correlations  are  all  low  (Brooks, 
28;  Murdoch  and  Sullivan,  23).  McHale  (26)  found  no  dif- 
ference in  I.Q.  or  M.A.  between  comparable  under-,  over-,  and 
normal-weight  children.  Height-weight  ratios  or  morphologi- 
cal indices  correlate  very  low  or  zero  with  intelligence  (Heid- 
breder,  26;  Sheldon,  26-27;  Garrett  and  Kellogg,  28).  In  gen- 
eral there  are  very  low  correlations  between  intelligence  and  all 
kinds  of  physical  tests  (Gates,  24)  and  this  is  true  of  cranial 
capacity  (Estabrooks,  28),  of  ossification  and  dentition  (Aber- 
nethy,  25),  of  pigmentation  of  hair  and  eyes  (Estabrooks,  29), 
and  of  age  of  pubescence  (Viteles,  29).  Perkins  (26)  is  one  of 
the  few  workers  who  finds  significant  correlations  between  den- 
tition and  intelligence.  Gordon  (23)  finds  the  left-handed 

* See  the  recent  book  by  D.  G.  Paterson,  Physique  and  Intellect,  New 
York,  1930,  for  a thorough  discussion  of  this  topic. 
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slightly  higher  in  I.Q.  than  the  right-handed  but  Haefner  (28) 
finds  no  difference  in  intelligence  between  the  right-handed  and 
the  left-handed.  In  general,  therefore,  we  may  say  that  these 
physical  characteristics  correlate  slightly,  if  at  all,  with  general 
intelligence. 

With  reference  to  the  gross  motor  development,  Cunning- 
ham (27)  finds  substantial  correlations  with  mental  age  for  in- 
fants and  young  children.  Hertzberg  (29)  finds  positive  cor- 
relations, but  points  out  that  motor  dexterity  alone  is  of  no 
value  for  predicting  M.A.  Among  college  students,  athletes 
and  non-athletes  are  about  the  same  in  intelligence  (Hind- 
man, 29),  and  correlations  with  specific  athletic  performances, 
e.g.,  hundred  yard  dash,  broad  jump,  etc.,  are  zero  (Landis 
et  al.  23). 

\\  ith  reference  to  the  common  physical  defects  of  school 
children,  Mallory  (22)  finds  that  intelligence  is  not  associated 
with  most  of  these,  with  the  exception  of  nasal  obstruction 
(Q  = .10)  and  hearing  defects  (Q  = .36).  Westenberger  (27), 
however,  finds  that  the  common  minor  defects  of  school  chil- 
dren seem  to  have  no  influence  upon  intelligence  or  school 
achievement.  The  removal  of  adenoids  and  tonsils  has  no 
effect  on  the  I.Q.  (Rogers,  22  ; Lowe,  23-24),  at  least  for  a year 
after  the  operation.  The  average  number  of  hookworms  in- 
creases as  the  I.Q.  decreases,  but  there  is  no  evidence  for  an 
increase  in  I.Q.  after  treatment  (Smillie  and  Spencer,  26). 
The  mean  I.Q.  of  49  crippled  children  was  found  to  be  84,  and 
that  of  their  89  sibs  to  be  89  according  to  Fernald  and  Arlitt 
(25).  The  mean  I.Q.  of  194  crippled  was  82,  the  spastic  birth 
paralysis  cases  being  lowest  with  a mean  of  69  for  27  cases. 
Stutterers  do  not  differ  from  non-stutterers  according  to  the  re- 
sults of  many  intelligence  tests  given  by  McDowell  (28).  Fox 
(28)  does  not  find  that  glandular  therapy  leads  to  any  gain  in 
I.Q.,  nor  can  Woods  (26)  detect  any  gain  in  I.Q.  from  teaching 
and  practicing  nutrition  in  special  classes  for  the  dull,  although 
considerable  gains  in  educational  achievement  resulted.  De 
Weerdt  (28)  reports  the  case  of  a boy  whose  I.Q.  changed  from 
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116  to  130  during  the  period  June,  1925,  to  December,  1927, 
due  to  improvement  in  physical  condition.  In  general,  how- 
ever, we  may  sum  up  by  saying  that  there  is  only  a slight  cor- 
relation between  physical  defect  and  intelligence,  the  correla- 
tion varying  greatly  with  the  type  of  physical  defect.  Ordi- 
nary treatment  of  school  children  for  minor  physical  defects 
does  not  seem  to  influence  the  I.Q. 

Character  and  Emotional  Traits. — Intelligence  is  nega- 
tively correlated  with  cheating  to  the  extent  of  about  — .5  to 
— .6  according  to  the  thorough  studies  of  Hartshorne  and  May 
(28).  If  the  home  background  is  kept  constant  this  drops  to 
about  — .4.  In  general,  therefore,  children  of  high  intelligence 
are  likely  to  be  more  honest  than  children  of  low  intelligence. 
Tests  of  service  and  intelligence  correlate  -)-  .16  and  Hartshorne 
and  May  (29)  remark:  “In  all  populations  the  dull  children 
are  definitely  less  helpful  and  charitable.”  However,  the 
brightest  are  not  any  more  helpful  than  those  of  average  I.Q. 
Tests  of  persistence  correlate  + .15  with  intelligence  and  tests 
of  self-control  practically  zero. 

There  are  innumerable  studies  of  tests  of  non-intellectual 
characteristics  and  many  of  them  give  the  correlations  of  such 
traits  with  various  measures  of  intelligence.  We  cannot  here 
describe  all  of  these  studies.  Table  35  gives  samples  of  these 


table  35 

Correlation  of  Intelligence  and  Other  Traits 


Trait 


r with  Intelligence  Author 


Cheating  

— .50  to  — .60 

Hartshorne 

and 

May 

(28) 

Honesty  in  examinations 

(university  students). 

slightly  positive 

Fenton  (27) 

Service 

~f"  .16 

Hartshorne 

and 

May 

(29) 

Cooperation 

+ .14 

Mailer  (29) 

Persistence 

+ -T5 

Hartshorne 

and 

May 

(29) 
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T rait 

Self-control  

r with  Intelligence  Author 

about  zero  Hartshorne  and  May 

Moral  knowledge  . 

+ -69 

(29) 

Hartshorne  and  May 

Judgment  of  good 
bad 

and 

+ .24 

(27) 

Woodrow  (26) 

Happiness  

— •05 

Watson  (30) 

Overstatement  . . . . 

+ -29 

Woodrow  and  Bemmels 

Aggressiveness  .... 

— (-  .008 

(28) 

Gilliland  (26) 

Suggestibility 

— •75 

Otis  (24) 

Caution  

4~  40 

Brown  (23-24) 

Liberalism  

+ .28 

Symonds  (25) 

Social  perception  . 

+ .10 

Gates  (25) 

Consequences  .... 

+ 49 

Chassell  et  al.  (24) 

Will-temperament  . 

+ -20  tO  -j-  .77 

Downey  (23) 

Will-temperament  . 

+ .60 

Meier  (23) 

Will-temperament  . 

+ -35 

Traxler  (25) 

Will-temperament  . 

+ .08 

Uhrbrock  (28) 

Will-temperament  ( 
verbal)  

non- 

— .23  to  + .39 

Uhrbrock  (27) 

Emotionality  (Pressey 
X-O)  

+ .04  to  + .17 

Thompson  and  Rem- 

rntroversion-extroversion  -f-  .02 

Introversion-extroversion  zero 

Introversion-extroversion  low 

Neurotic  inventory  ....  -{-  .04 


mers  (28) 

Hoitsma  (25) 

Guthrie  (27-28) 
Hovey  (29) 

Thurstone  and  Thur- 
stone  (30) 


various  studies.  If  we  study  the  table  we  note  that,  in  general, 
intelligence  would  seem  to  be  positively  correlated  with  desir- 
able traits.  Sometimes  the  correlation  is  zero,  but  in  no  case 
do  we  see  any  marked  positive  correlation  between  intelligence 
and  an  undesirable  trait.  Tests  of  emotionality,  introversion- 
extroversion,  and  neurotic  tendencies  seem  to  have,  no  correla- 
tion with  intelligence.  Character  testing  is  only  beginning  and 
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many  of  these  tests  have  low  reliability  and  validity,  but  the 
general  picture  of  the  positive  correlation  of  desirable  traits  is 
probably  a true  one. 

There  remain  a few  studies,  the  results  of  which  cannot  be 
expressed  in  terms  of  correlations.  Hurlock  (24)  found  that 
both  praise  and  reproof  raised  the  I.Q.  five  points  above  the 
control  group  in  re-tests  of  408  children.  The  superior  children 
were  stimulated  more  than  the  inferior  by  praise  and  reproof. 
McClure  (29)  asked  teachers  to  list  their  problem  children. 
Out  of  an  enrolment  of  26,364,  he  obtained  533  cases.  The 
mean  I.Q.  of  499  of  these  cases  was  90.1,  so  problem  cases 
would  seem  to  be  slightly  below  average  in  intelligence. 
Brownell  (28)  finds  that  college  cribbers  are  slightly  below  the 
average  on  intelligence  tests,  and  Cummings  (27-28)  finds  that 
deserters  in  the  navy  are  lower  in  I.Q.  than  recruits  in  general. 

Judging  Intelligence. — The  estimation  of  intelligence  by 
means  of  physical  signs  seems  very  uncertain.  Using  photos, 
Pintner  (18)  found  practically  no  correlation,  but  Gaskill  et  al. 
(27)  obtained  a median  rank  correlation  of  -f-  .42.  Moriwaki 
(29)  obtained  a correlation  of  -f-  .28  by  averaging  the  judg- 
ments of  four  judges  in  the  case  of  15  photos  of  normal  school 
students.  Omwake’s  (25)  correlations  for  30  judges  ranking 
the  photos  of  30  men  and  30  women  range  from  — .15  to  -j-  .33. 
Eor  handwriting  the  same  author  reports  correlations  from 
— .16  to  -f- . 1 6.  Inflection  of  the  voice  in  reading  a passage 
when  rated  by  experts  correlates  from  -f  .34  to  -f-  .50  with 
intelligence  according  to  Michael  and  Crawford  (27). 

Evidently  photos  and  handwriting  can  be  of  no  practical 
value  for  the  measurement  of  intelligence.  Interviews  may  be 
a little  better,  for  Moriwaki’s  (29)  correlation  of  .28  for  photos 
rises  to  .56  for  an  interview.  But  Magson  (26)  can  only  get  a 
correlation  of  .15  for  five  minute  interviews  and  objective  tests 
of  intelligence,  and  he  concludes  that  it  is  impossible  to  esti- 
mate the  intelligence  of  an  unknown  individual  by  means  of  a 
short  interview. 
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Size  of  Family. — There  is  a slight  negative  correlation  be- 
tween intelligence  and  size  of  family.  Several  investigators 
have  found  this  to  be  the  case: 


Author 

r 

Comments 

Clark  (22-23)  

— .08 

Delinquent  boys 

Bradford  (25) 

— •25 

Ages  10- 1 1 

Sutherland  and  Thomson  (26-27) 

— .20 

1924  cases — ages  10^2 
to  I 1^2 

Lentz  (27)  

— •30 

4,330  cases 

Willoughby  (28)  

— -30 

Fertility  of  college 
stocks 

Thurstone  and  Jenkins  (29)  ... 

— .09 

10,000  clinic  cases 

Sutherland  (29)  

— •13 

One  occupational 

group 


These  data  would  seem  to  point  to  a correlation  of  — .2  to  — .3 
for  I.Q.  and  size  of  family.  Bradford  believes  this  to  mean  a 
50  per  cent  increase  in  the  group  of  dull  children  in  the  next 
two  generations  provided  no  radical  change  takes  place.  Lentz 
finds  a steady  decrease  in  I.Q.  from  families  of  one  (I.Q.  107.9) 
to  families  of  12  or  more  (I.Q.  79.9).  The  significance  of  Suth- 
erland’s data  is  that  all  his  cases  are  drawn  from  one  occupa- 
tional group,  namely,  miners,  and  yet  the  negative  correlation 
is  still  present.  This  negative  correlation  between  I.Q.  and  size 
of  family  indicates  probably  a gradual  decrease  in  intelligence 
in  the  population  at  large,  unless  it  is  off-set  by  a higher  mor- 
tality rate  for  those  of  lower  I.Q.  We  must  also  take  into  ac- 
count the  length  of  time  during  which  such  a negative  correla- 
tion may  persist. 

Birth  Order. — The  few  studies  on  the  relation  of  intelli- 
gence to  birth  order  show  conflicting  results.  Thurstone  and 
Jenkins  (29)  find  that  the  mean  intelligence  rises  with  order 
of  birth,  that  is,  the  later  born  have  the  higher  I.Q.s.  Jones 
and  Hsiao  (28)  find  no  difference  between  the  difference  in  in- 
telligence of  adjacent  and  non-adjacent  pairs  of  siblings  and 
hence  they  conclude  that  there  is  no  difference  in  birth  order. 
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McFadden  (29)  finds  that  the  I.Q.s  tend  to  decrease  from  the 
youngest  to  the  oldest  child.  Arthur  (26)  finds  no  difference 
between  younger  and  older  siblings  for  70  pairs  of  American- 
born  children,  but  a difference  of  6.8  points  of  I.Q.  in  favor  of 
the  younger  sibling  for  92  pairs  of  children  of  foreign  parents. 
From  such  conflicting  results  we  can  draw  no  general  conclu- 
sion, but  must  wait  for  more  thorough  and  extensive  studies. 

Month  of  Birth. — Blonsky  (29)  presents  data  showing  the 
mean  I.Q.  for  453  cases  according  to  month  of  birth.  The 
lowest  mean  I.Q.  is  for  the  winter  months  and  the  highest  for 
the  spring.  From  this  he  argues  that  the  effects  of  sunlight, 
air  and  better  food  in  spring  during  early  life  affect  the  I.Q. 
favorably.  Pintner  (31),  however,  gives  the  mean  I.Q.s  for 
4,925  cases  according  to  month  of  birth  and  can  find  no  reliable 
differences  between  any  two  months  or  any  of  the  seasons.  He 
concludes  that  the  effects  claimed  by  Blonsky  are  not  apparent 
in  the  United  States  for  a random  sampling  of  children.  At 
present,  therefore,  this  suggested  influence  of  the  month  of 
birth  on  I.Q.  is  doubtful. 

Homogamy  in  Intelligence. — A few  studies  of  the  degree  of 
correspondence  in  intelligence  between  husband  and  wife  have 
b«.en  made.  Jones  (29)  has  discussed  the  available  data  and 
we  reproduce  his  summary  here,  together  with  one  added  report 
by  Worcester  (23). 


Test 

r 

P.E. 

Corrected  r 

Investigator 

5 verbal  tests  .... 

.40 

.06 

•44 

Willoughby 

6 non-verbal 

•37 

.06 

•44 

Willoughby 

Stanford-Binet  . . . 

.42 

.04 

•47 

Burks 

Stanford-Binet  . . . 

•55 

•05 

.62 

Burks 

Otis  S.A 

.49 

.04 

•55--6o 

Freeman  et  al 

Army  Alpha 

.04 

.61 

Jones 

Army  Alpha 

.66 

.04 

• • • 

Worcester 

Bi-lingualism. — All  reports  seem  to  show  the  disadvantages 
of  bi-lingualism.  Smith  (22-23)  gave  many  tests  to  monoglot 
and  bi-lingual  \\  elsh  children  and  found  a general  superiority 
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for  the  monoglots.  He  believes  that  bi-lingualism  tends  to 
mental  confusion.  Saer  (23-24)  also  tested  Welsh  children  and 
found  the  bi-linguals  inferior.  He  regards  this  as  due  to  con- 
fusion caused  by  the  conflicts  of  two  languages  at  an  early  age. 
Hauck  (29)  in  Germany  finds  upper  Silesian  children  below 
the  intelligence  of  middle  or  south  German  children  and  believes 
bi-lingualism  is  one  cause  for  this.  He  supposes  that  bi-lin- 
gualism  exercises  an  inhibiting  influence  upon  mental  develop- 
ment. Jamieson  and  Sandiford  (28)  find  monoglot  Indians 
superior  to  bi-lingual  Indians  on  all  tests  except  the  Pintner- 
Paterson  Performance  Test.  All  these  studies  point  in  the 
same  direction,  namely  the  inferiority  of  the  bi-lingual  indi- 
vidual. They  are  merely  suggestive  and  by  no  means  conclu- 
sive. Whether  bi-linguals  are  inferior  in  all  types  of  intelli- 
gence or  only  in  verbal  tests  should  be  further  investigated. 
The  whole  problem  raised  by  these  studies  is  an  interesting  one. 
It  impinges  upon  the  question  of  different  kinds  of  intelli- 
gence; it  also  touches  upon  educational  policies  as  to  the  best 
age  for  beginning  the  study  of  a foreign  language. 

Intelligence  and  Other  Abilities.— General  intelligence  of 
the  verbal  type  correlates  low  with  tests  of  mechanical  abilities. 
Thus  Bell  (24)  reports  correlations  of  -f-  .02  to  -f-  .24  for  men, 
and  — .01  to  -f  .13  for  women  students  between  verbal  intelli- 
gence tests  and  the  Stenquist  Mechanical  Tests.  Kefauver 
(28-29)  finds  a higher  correlation  for  boys  between  I.Q.  and 
shop  work,  namely  -f  .22.  Schulz  (28)  finds  no  correlation  be- 
tween intelligence  and  motor  capacity  as  tested  by  the  Viteles 
Machine  Feeding  Test. 

Intelligence  and  musical  talent  correlate  only  slightly;  -f-  .24 
according  to  Brown  (28)  and  from  -f  .01  to  -f  .32  for  the  sep- 
arate Seashore  tests  according  to  Fracker  and  Howard  (28). 

The  Lewerenz  Art  Test  correlates  only + .15  with  intelli- 
gence according  to  Lewerenz  (28). 

Some  maze  problems  make  good  intelligence  tests  according 
to  Cox  (28).  Students  of  high  intelligence  made  fewer  errors 
and  used  the  trial  and  error  method  less  frequently.  Speed  in 
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solving  the  maze  correlates  from  -j-  .09  to  -f-  -59  with  intelli- 
gence. Crosland  et  al.  (29)  found  no  relation  between  intelli- 
gence and  amount  of  error  on  the  Miiller-Lyer  illusion,  nor  did 
intelligence  correlate  with  improvement  resulting  from  prac- 
tice. Training  university  students  in  methods  of  study  is  val- 
uable for  those  above  the  25th  percentile  in  intelligence,  but 
those  below  this  point  do  not  profit  sufficiently  to  pass  in  their 
work  (Pressey,  28).  The  greatest  gains  in  intellect  are  made 
by  those  of  high  intelligence  regardless  of  what  high  school 
studies  they  may  take  during  the  year  (Thorndike,  23). 

Leaders  in  different  activities  in  school  come  in  general  from 
the  upper  three  quarters  in  intelligence,  according  to  Caldwell 
and  Wellman  (26),  who  do  not  find  a high  correlation  between 
intelligence  and  leadership  among  a rather  select  group  of  chil- 
dren. Henig  (27)  believes  that  a negative  correlation  exists  be- 
tween intelligence  and  number  of  accidents  among  boys  in  a 
vocational  school. 

Play  and  Chums. — Lehman  and  Witty  (27)  find  that  the 
dull  take  more  to  social  games,  the  gifted  more  to  sedentary 
and  solitary  games,  and  in  general  C.A.  is  more  potent  than 
M.A.  in  influencing  a boy’s  play  behavior  (Lehman  and  Wilker- 
son,  28).  Furfey  (27)  studied  62  pairs  of  chums  and  found  the 
correlation  for  C.A.  to  be  .39,  while  that  for  M.A.  was  only 
.24,  but  Warner  (23)  maintains  that  boys’  gangs  come  closer 
together  in  M.A.  than  in  C.A. 

School  Factors. — Among  high  school  students  there  is  a 
negative  correlation  between  intelligence  and  time  spent  in 
study  ( — .01  to  — .08),  but  positive  between  I.Q.  and  out-of- 
school educational  activities  and  between  I.Q.  and  extra-cur- 
ricular activities  (Uhl,  28).  Gains  in  intelligence  tests  continue 
during  the  school  vacation,  whereas  gains  in  educational  tests 
are  zero  or  negative  (Nelson,  28). 

Speed. — Many  workers  have  reported  correlations  between 
various  time  limits  on  intelligence  tests.  Allowing  more  time 
in  most  cases  does  not  materially  alter  the  relative  positions  of 
those  examined  (Ruch,  24;  Walters,  27;  Freeman,  28).  Peak 
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and  Boring  (26)  believe  that  time  is  of  great  import  in  intelli- 
gence tests  and  that  speed  of  reaction  probably  correlates 
highly  with  intelligence.  But  Farnsworth  (27)  finds  that 
simple  reaction  time  does  not  correlate  with  intelligence  test 
scores,  although  choice  reaction  correlates  from  -f-  .14  to  -J-  .53. 
Similarly  Sisk  (26)  finds  a correlation  of  — .014  between 
Army  Alpha  and  simple  speed  tests,  and  -f-  .23  between  Army 
Alpha  and  complex  speed  tests.  Considering  the  various  as- 
pects of  intelligence,  Clark  (25)  finds  that  speed  correlates 
lowest  with  intelligence  -j-  .54,  whereas  level  correlates  -f-  .70 
and  range  .77.  And  Hunsicker  (25)  finds  that  rate  of  work 
at  zero  level  of  difficulty  is  positively  correlated  with  level  of 
intelligence.  From  all  these  results  we  may  deduce  the  prac- 
tical conclusion  that  our  time  limits  on  group  intelligence  tests 
are  in  all  probability  quite  fair  to  most  workers,  but  in  general 
it  is  advisable  so  far  as  possible  to  have  fairly  generous  time- 
limits and  place  more  emphasis  on  difficulty  or  level. 

Work  Conditions. — Farnsworth  (28)  could  find  no  differ- 
ence in  intelligence  tests  scores,  if  his  subjects  worked  alone  or 
in  groups.  Wyatt  (26-27)  found  that  monotonous  work  (soap 
wrapping)  had  only  a slight  positive  correlation  with  intelli- 
gence, namely,  -f-  .25. 

Other  Indicators  of  Intelligence.— Conrad  and  Jones  (29) 
believe  that  fidelity  of  report  in  the  form  of  a questionnaire 
based  on  motion  pictures  would  make  a good  intelligence  test. 
They  found  correlations  of  .68  and  .71  between  scores  on  Army 
Alpha  and  such  a questionnaire  given  to  individuals  ranging  in 
age  from  10  to  54.  McGeoch  (28)  finds  correlations  of  .27  to 
.44  for  children  in  ability  to  report. 

Knowledge  of  Intelligence  Rating. — Allen  (30)  failed  to 
find  any  ill  effects  resulting  from  giving  students  their  scores  on 
intelligence  tests.  Fenton  (24)  found  that  108  students  were 
not  affected,  9 were  encouraged  and  8 discouraged  according 
to  their  own  statements  as  a result  of  knowing  their  scores. 

Examiners. — Pintner  (24)  believes  that  thorough  training 
for  both  individual  and  group  intelligence  testing  is  necessary. 
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Rogers  (28)  finds  that  the  correlation  between  first  test  and 
re-test  is  lower  for  student  examiners  than  for  experts.  Marine 
(29)  does  not  find  that  familiarity  of  the  examiner  with  the 
child  influences  the  reliability  of  the  examination  when  carried 
out  by  an  expert  examiner. 

Scoring  Intelligence  Tests. — Pintner  (26)  finds  many 
errors  made  in  scoring  such  group  tests  as  the  N.I.T.,  and  hence 
the  need  for  practice  in  scoring  tests.  He  believes  that  tests 
should  be  constructed  with  more  objective  scoring  methods. 
Dearborn  and  Smith  (29)  report  that  73  per  cent  of  test  blanks 
re-scored  were  found  to  contain  errors.  The  major  cause  of 
error  was  due  to  differences  in  subjective  estimate,  where  such 
estimate  had  to  be  made  by  the  scorer.  Pressey  (26)  has  de- 
vised an  apparatus  for  scoring  multiple  choice  items.  From 
such  reports  as  these  it  is  obvious  that  there  is  still  much  to  be 
done  in  making  intelligence  tests  that  can  be  more  accurately 
and  rapidly  scored. 

Conclusions. — No  attempt  will  be  made  to  summarize  this 
chapter,  for  it  is  in  a sense  a brief  summary  in  itself  of  much 
of  the  miscellaneous  work  in  which  intelligence  testing  has 
figured.  It  shows  how  widespread  intelligence  testing  has  be- 
come and  how  much  interest  has  centered  around  the  relation- 
ship between  intelligence  and  other  factors.  At  the  same  time 
it  will  be  obvious  to  the  reader  that  many  problems  have  been 
touched  on  in  this  chapter  that  are  still  awaiting  solution.  The 
future  will  undoubtedly  see  more  work  in  many  of  the  prob- 
lems that  have  been  raised  here. 
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86-91  ; distributions  of,  71-73, 
2 33,  242-246,  254 ; factors  in- 
fluencing, 91-97 

Intelligence  tests,  application  of, 
225-228;  construction  of,  103- 
130;  disguised,  172;  foreign,  175; 
group,  180-221  ; individual,  135- 

m 

Italians,  intelligence  of,  450-451 

Japanese,  intelligence  of,  455-456 
Jews,  intelligence  of,  452-454 
Judgments  of  intelligence,  106-107, 
294.  529 

Kingsbury  Primary  Scale,  194 
Kohs  Block  Designs,  170 
Kuhlmann-Anderson  Tests,  210 
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108 

McCall  Multi-Mental  Scale,  199, 
200 

Measurement,  problem  of,  23,  35 
Mental  age,  28,  114-116,  118,  1 55- 
156 

Merrill  Palmer  Scale,  164 
Mexicans,  intelligence  of,  454- 
456 

Miller  Mental  Ability  Test,  206 
Minnesota  Scale,  168 
Month  of  birth,  531 
Motor  ability,  of  deaf,  418 
Myers  Mental  Measure,  21 1 

National  Intelligence  Tests,  197 
Negativism,  235 
Negro,  tests  of,  432-445 
Normal  schools,  309 
Nurses,  tests  of,  487 


Occupations,  intelligence  levels  of, 
473-48i  ; parental,  513-519 
Ohio  State  Psychological  Test,  208 
Otis  Tests,  194,  201 

Percentile  ratings,  1 19-120 
Performance  Scales,  41,  159-164; 
Army,  41,  163;  Arthur,  164; 
Drever-Collins,  163,  174;  Pint- 
ner- Paterson,  41,  119,  159-163, 
174 

Physical  characteristics,  525 
Pintner-Cunningham  Primary  Test, 
190 

Pintner  Tests,  190,  196,  199,  213 

Pla}q  533 

Point  Scale,  Yerkes-Bridges,  146- 

149,  173 

Policemen,  tests  of,  488 
Porteus  Maze  Scale,  168 
Practice,  effects  of,  93 
Pre-school  child,  intelligence  quo- 
tients of,  233-234;  testing  of, 
229-238;  tests  for,  164-168 
Pressey  tests,  192,  196 
Princeton  International  Test,  21 1 
Private  schools,  233-234,  253-255, 
280-281 

Psychological  clinics,  11,  38 

Race  mixture,  519 
Reliability,  112-114 
Rhode  Island  Intelligence  Test,  194 

Salesmen,  intelligence  of.  486 
Sampling  theory  of  intelligence.  68 
School  marks,  266-268,  284-287, 
293.  301-306 
Scoring  tests,  535 
Sectioning,  259 

Sexes,  intelligence  of,  496-503 
Siblings,  intelligence  of,  507-512 
Size  of  family,  530 
Social  status,  513-519 
Soldiers,  tests  of.  32,  316-326 
Special  classes,  10 
Speed,  533 

Standard  deviation  measures,  120- 
121 

Standardization,  123-127 
Stenographers,  intelligence  of,  487 
Superior  intelligence,  350-373 

Telegraphers,  tests  of,  488 
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Trabue  Mentimeters,  21 1 
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Unemployed,  tests  of,  490 
Unskilled,  tests  of,  489 

Validity,  104-112 
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Babcock,  455,  459,  470 
Bailey,  337,  33 8,  347 
Baldwin,  89,  98,  233,  237,  441,  443 
Ballard,  50,  85,  98,  365,  372 
Barr,  347 
Bear,  515,  521 
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Boas,  446,  467 
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Dockeray,  489,  490,  494 


INDEX  OF  NAMES 


549 


Doll,  8 3,  99,  320,  326,  330,  348,  377, 
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Edwards,  48,  99 
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Erffmeyer,  308,  313 
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Estabrook,  505,  506,  522 
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Farnsworth,  534,  537 
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Fay,  406,  424 

Feingold,  450,  453,  457,  458,  468 
Fenton,  358,  373,  527,  534,  537 
I*  ere,  21,  22 

Ferguson,  436,  439,  443,  519,  522 
Fernald,  19,  376,  377,  385,  395,  488, 
494,  526,  537 
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Foran,  106,  130 
Foster,  147,  179 
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Frasier,  309,  313 
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G 

Gallaudet,  7 
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Garretson,  454,  468 
Garrett,  60,  99,  452,  454,  468,  525, 
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Greenberger,  407,  424 
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Hsiao,  469,  530,  538 
Huey,  36 

Hughes,  452,  453,  468 
Hunsicker,  54,  100,  534,  538 
Hunt,  60,  61,  100 
Hunter,  452,  469,  520,  523 
Hurlock,  94,  100,  529,  538 
Hyde,  249,  273 
Hylla,  175,  178 

I 

Inglis,  1 18,  131 
Ireland,  348 

Irwin,  72,  173,  240,  244,  272,  426, 

427,  431 

Isaacs,  489,  490,  494 
Itard,  8,  9 

J 

Jamieson,  451,  452,  469,  532,  538 
Jastrow,  13 
Jenkins,  530,  540 

Johnson,  9,  14,  19,  59,  100,  234,  237, 
304,  314,  491,  494 
Johnston,  175,  178 
Jones,  60,-85,  IO°,  280,  290,  309,  314, 
343.  348.  363,  369,  372,  373,  406, 
424,  488,  494,  518,  523,  530,  531, 
534,  536,  538 

Jordan,  57,  100,  107,  108,  285,  286, 
290,  308,  314,  437,  444 

IC 

Keener,  262,  272,  278,  283,  290 
Kefauver,  532,  538 
Keller,  433,  444,  449,  450,  458,  459, 
469 

Kelley,  68,  100,  109,  113,  114,  121, 
13 1,  199,  221,  376,  396,  482, 
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